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In tbe year 1884— just fourteen years ago — I brought to the 
notice of the Profession the Treatment of Immature Cataract 
by Intra-ocular Injection and Irrigation, in my address as 
President of the Ophthalmological Section of the British 
Medical Association, at its meeting in Belfast. The method 
was not limited to that form of Cataract, but likewise was 
advocated for removal of Cortex in Cataracts completely 
developed as a substitute for other methods. 

From that time till the present, Injection and Irrigation 
have been in constant use by me, and I have applied them 
in about 700 cases of various kinds. My purpose now is to 
limit my observations as much as possible to the immature 
or unripe forms. 

There is doubtless a widespread desire on the part of the 
Profession to operate on Cataract at an earlier period than 
has been hitherto customary. The sine qua non. however, to 
give effect to such desire is a method of very general appli- 
cation, involving no very great difficulty for the surgeon, and no 
special risk for the patient, with a precise statement of the rules 
for its application, and detailed reports of an adequate number 
of illustrative non-selected cases. It seems to me that the time 
is opportune for a serious consideration of the subject. 

When I began, some time ago, to give renewed attention 
to the subject, with the view of writing an article for one of 
our periodicals, I found it necessary to regard the matter in 
so many aspects that I could not do justice to the importance 
of it in a short space, and I considered my purpose might be 
better served by putting my views in the more lasting and more 
readily accessible form of a monograph. 

Tbe treatment of Unripe Cataract of the common cortical 
forms was a matter of such frequent occurrence in my practice 
that I had almost ceased to regard it as at all out of the common. 
So it happened that I did not take always, as I should have 
done, full notes of all the circumstances of each operation at 
the lime. 



viii. PREFACE. 

I have already reported on several occasions to societies 
and in journals the results of my earliest work with my 
instruments of the early period, but I have published nothing 
on the subject for the past eight years. 

My purpose is to give particulars of my own most recent 
work and views. I am aware of the work done by other 
surgeons in Intra-ocular Irrigation; but it would serve no 
useful purpose, and be outside the scope of this treatise, to 
enter upon any detailed description of their various views and 
practice, or of the various instruments devised by them for 
the purpose. 

It may be noted that I use as the title of this treatise 
the term " Unripe Cataract," which I condemn as unscientific 
and of no definite meaning. I am obliged, however, to use it 
as giving, in what I hope I may justly designate the present 
transition stage, the best idea of the general scope of the subject 
of which I treat. 

I am much indebted to the artist, Mr. Kilpatrick, of this 
city, for the excellent drawings made by him under my 
supervision, and on which he expended much time and care, 
and to the Zinco- Collotype Company, of Edinburgh, for the 
delicacy and truthfulness of their reproduction. 

Messrs. Weiss & Co. have kindly lent me the electros of 
instruments which appear in the text. 



WII.I.IAM A. M*KEOWN. 



Belfast, 

November y i8g8. 
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CATARACT. 



CHAPTER I. 
GENERAL OBSERVATIONS. 

The Primary Object of this Treatise— My 

primary object is to contribute from my personal 
experience to a more precise clinical knowledge of the 
various forms of cataract, and especially their behaviour 
under operation ; to shew how various forms and stages 
of cataract, hitherto not usually thought suitable for 
surgical treatment, may be successfully operated on ; and 
to support my views by detailed reports of cases in such 
numbers of the common forms as to put aside, as far as 
possible, the element of chance. 

The Present Position of the Surgery of 

Cataract. — To judge of the questions which demand 
attention it is desirable first, however, to take a brief 
survey of the present position of the surgery of cataract. 
I think the following is a fair statement : — 

(l.) The relatively good results of operations at the 
present time on cataracts, presumed to be ripe, is owing 
chiefly to antiseptic and aseptic precautions, and not to 
any special form of section or other operative detail. 

(2.) Almost all operators of experience, however 
they may vary in details, shew by their statistics about 
the same average of good, doubtful, and bad results, 
and whenever a difference appears it involves, not a 



14 CATARACT. 

radical matter of principle or method, but a more careful 
selection of cases, or, perhaps, manual dexterity. 

(3*) With a few exceptions, surgeons only operate 
on those cases which, in their opinion, have reached the 
stage in which it is supposed to be easy to extract — in 
other words, have become " ripe.** 

(4.) " Unripe," or incomplete cataracts cannot, in the 
majority of cases, be extracted by the ordinary methods 
widi certainty and safety, and hence persons suffering 
from such cataracts are allowed to wait till " ripeness " is 
reached — ^a period of months or years — the worry and 
anxiety, the loss of health and the loss of means, being 
considered lesser evils than the risk of an unsuccessfid 
operation. 

(5.) The real barrier, at the present time, to the 
surgical treatment of all those cases which are reckoned 
" unripe " is the difficulty of removing cortex, sometimes 
certain, sometimes supposed, and how to remove that 
barrier is the great question in the surgery of cataract. 

(6.) The difficulty of removing cortex, which is 
generally recognized as the chief danger in operating 
on " unripe '* cataract, also accounts for a considerable 
proportion of the failures, absolute and relative, in 
operations on cataracts specially selected because of 
their "ripeness." 

(7.) The method of removing cortex by massage and 
scoops is no better than it was a long time ago. and no 
improvement in that method can be reasonably expected. 

(8.) When it is stated that ** unripe " cataracts have 
been operated on by the old methods with success, it is 
almost certain the cataracts belonged to only one class of 
"unripe" cataract — viz., sclerosed lenses (described 
hereafter as incomplete nuclear cataract) easily extracted. 
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though not completely opaque — and the other forms 
of " unripe " cataract were not included. 

(9.) The persons, at any time or place, suffering 
from cataract not fully developed, but sufficiently so to 
disable from work, outnumber those in whom the 
process has reached completion, and a means which 
would bring them early relief would be an invaluable 
boon. 

The Removal of Cortical Substance the Chief 

Question. — The possibility of the complete removal of 
the cortex depends, not on the condition of the whole of 
it, but of the superficial cortical layers, and the nature of 
their connection with the capsule. If the cortical layers, 
whether soft or hard, separate readily from the capsule, 
the operation is, as a rule, easy, and success in completing 
it is practically assured ; if not, the operation may be 
attended with grave difficulties, and the whole of the lens 
may not be removed. A competent operator, with a 
steady patient, is pretty sure to complete all the other 
stages of the operation to his satisfaction, but in a certain 
proportion, even of selected cases, the surgeon may have 
been mistaken in his diagnosis on this important point, 
and the removal of cortex is then the most delicate and 
difficult stage of the operation. Any method, or 
methods, therefore, more effective than that by massage 
and scoops for removal of cortex will be a valuable 
addition to our surgical resources, even for ordinary 
operations, but for operation on incomplete cataract such 
are absolutely essential. Cortical cataracts are really 
allowed to reach a certain stage of development, because 
of the certainty that the cortical substance will offer the 
greatest resistance to removal at previous stages, and 
nuclear cataracts, permitting of some vision, are, as a 
rule, not operated on because of the uncertainty as to 
whether the transparent cortical substance will be 
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expelled or remain in the eye. I hope to show that for 
the cases of cortical cataract, of the most common 
occurrence, in which there was certainty of a difficulty 
so great as to deter operators, there are methods by 
which extraction, without preliminary or supplementary 
operations, may be performed with as high an average 
of success as if the cataracts had been allowed to pass 
through further stages of development, and that in 
the nuclear cataract a more rigid sifting and balancing of 
diagnostic points, an addition to our diagnostic resources, 
and improvement in operative methods may replace 
uncertainty by confidence and security, and warrant the 
surgeon in operating without delay. 

Further, whilst I am most concerned with the 
common forms of cataract and their various stages, and 
surgeons generally will doubtless be likewise, I have had 
some experience of operations on uncommon forms 
which hardly ever attain full development, a record 
of which may raise the hope of the surgeon that he may 
undertake operation in like cases with fair prospect 
of success. 

The Importance of the Solution of the Problem 
of Safe Early Operation. — What is involved in the 

problem of safely operating early will be better under- 
stood when we think of the incalculable advantage to the 
patients if the months and years of waiting and anxiety 
can be diminished,* if the too prevalent practice of 
allowing persons to become blind or nearly blind from 
double cataract before undertaking an operation can be 
banished, if the interruption of the work of life can be 
reduced to a short period, and if a large number can be 



* I have only occasionally noted the period from the commencement of cataract till 
the perfonnance of the operation. I chance to have a report of Dr. St John Roosa in 
which that information is given in 97 cases. I find the average is within a small fraction 
of four years. 
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aved from poverty, dependence, and their too frequent 
ttlendants — demoralization and debasement — I hope to 

fconvince the reader that these advantages are within 
leach. 

In entering upon a field of work which is practically 

bnexplored, 1 shall take care to make this treatise a 
Tpertory of facts so arranged as to admit of easy 
reference, and by which the reader may not only form 

his own deduction in relation to the matter, but may test 

and judge the truth or falsehood of some current ideas 

and theories. 



The Surgery of Cataract for some time Non- 
Progressive. — It must be admitted that the surgery of 
cataract, in contradistinction to surgery generally, has 
been for some time practically non-progressive. Indeed, 
le chief feature noticeable is that the profession has 
:en largely occupied in discussing questions of a very 
linor character when estimated by results. For almost 
[I ophthalmic surgeons operate on the same sort of 
ses with variations in method, and their results show 
striking sameness. Under other circumstances such 
tmarkable uniformity and good results might be 
evidence that further progress was hardly possible. 
The question will present another aspect when It is 
considered at what sacrifice — often ruin of health and 
orldly prospects — such similitude of results is attained. 
When advance by the old road can hardly be expected 
ith reason, common sense dictates that another way 
Jjould be sought. 



Circumstances limiting Range of Operation.— 

rhe circumstances limiting range of operation in times 
last were more numerous than those at the present time, 
fid therefore surgeons now are in a more favourable 
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position than their predecessors. In the old days of the 
flap operation they were five — 

(i.) The hazard from suppuration. 

(2.) The danger of subsequent prolapse of the iris. 

(3.) The uncertainty of diagnosis of consistence. 

(4.) The want of safe and effective methods of 
removing sticky and transparent cortex. 

(5.) The prolonged confinement and rigorous 
after-treatment. 

The patient, whilst retaining vision of some little 
utility, naturally hesitated to face all the chances and 
inconveniences and to run the risk of losing what still 
remained to him, and the surgeon was deterred from 
operating except in the clearest cases, from the dread of 
leaving the patient worse than he found him. 

Suppuration, which used to destroy a considerable 
percentage of the eyes operated on, is to all intents 
abolished. Large prolapse of iris, which led to the 
loss of many eyes and to prolonged after-treatment, 
can be almost always avoided by iridectomy ; and 
the period of confinement to bed, amounting to 
many days, and very trying to old people, may be 
reduced to a day or two if the surgeon so wishes. 

Now, the reasons for still restricting operations, 
as in the past, are really the 3rd and 4th, viz., the 
uncertainty of diagnosis of consistence, and the difficulty 
of removing sticky and transparent cortex, and to these 
two matters chief attention should be directed. 

Efforts to Extend Range of Operations.— 

Several methods have been tried to overcome the 
difficulties arising from cortex which has not, or is 
supposed not to have, undergone such changes as to 
make its removal easy. 

(i.) Removal of the lens in its capsule. 
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(2.) Artificial softening of the cortex by preliminary- 
needle operation. 

(3.) Forster's method of artificial maturation. 
(4.) Immediate extraction with iridectomy, the 
I capsule of the lens being opened peripherally. 

(5.) Injection of a liquid inside the capsule of the lens, 
land the irrigation or washing out of cortical remains. 

TAe first method — ■ The removal of the leiis in its 
capsule — has not, and for very good reasons, found much 
favour. Any operation which has for its basis the 
breaking up the vitreous humour, with more or 
less loss of that substance, and liability to evil con- 
sequences, sometimes imminent, sometimes remote— 
as, for example, intra-ocular haemorrhage and detachment 
of the retina — -has and should have no chance of general 
adoption. Besides, it is a very uncertain method of 
I removing the majority of incomplete cataracts. This 
L method is only adapted for very old sclerosed cataracts 
fin which the zonule of Zinn is weakened, or in which it 
is ruptured from the shrinking of the lens and its capsule 
I in the course of the affection, or accidentally during an 
[ Operation. 

The second method — Artificial softening of the cortex 
\ by preliminary needle operation — is only applicable to 
cortical cataract in persons relatively young. If applied 
at late periods of life it is attended with risks of a grave 
[ character — glaucoma, iritis, inflammatory thickening of 
I the capsule, and sometimes actual condensation of the 
I substance of the lens, necessitating secondary operations. 
As to the third method — Forsta-s method of artificial 
I maturation— those who practise it are not quite clear 
eabout the indications for it, and the bulk of evidence in 
tits favour is not calculated to rouse great enthusiasm. 
I The information given in reports I have seen is of little 
\ guidance ; it is evidently of limited application. In a 



large proportion of the cases trituration is ineffectual, 
and many of the cases recorded as proving its utility 
I judge from the history would have been easily 
operated on without it, and when most needed it is least 
useful. With one operator it failed in about 50 per cent 
It is said to be liable to cause dislocation of the lens, 
iritis, and loss of vitreous humour, and convalescence is 
reported to be tedious from retention of the cortex. 
With large experience these objections may be minimised. 
The method has the great disadvantage of requiring two 
operations — first, preliminary iridectomy and trituration, 
and. second, extraction, and frequently a third operation 
for secondary cataract. Methods involving multiple 
operations are very objectionable, and I think very 
few patients with full knowledge would submit to such 
treatment. 

The fourth method — Immediate extraction with iri- 
dectomy — is, in my opinion, preferable to any of the three 
preceding methods. It involves, however, nearly 50 
per cent, of necessary secondary operations, and these 
operations are rightly not regarded with favour. 

The fifth method— That by intra-capuUar injection 
and irrigation — is dealt with in detail in this treatise. 

Uncertainty of Diagnosis and Insufficient 

Surgical Resources.— It is strange that the operations 
by ordinary methods noted as having been performed on 
so-called unripe cataract have been usually done at the 
urgent and persistent solicitations of the patients. 
Although unexpected satisfactory results have been 
obtained, the experience has never had more than an 
individual influence, and never spread or grown or exer- 
cised any marked effect on the practice of the profession, 
and doubtless for the very cogent reason that there 
always has been, and there is now, uncertainty as to how 
transparent cortex would behave, and when difficulty did 
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occur there were no means of overcoming it. When an 
attempt was made to generalize from the fortunate result 
of isolated cases,* and to act on such a generalization, 
the results were so often disappointing as to lead to 
abandonment of the attempt. 

But in cortical cataract in the incomplete stages, the 
risks of the ordinary operations were so well known, so 
certain, and so formidable in their character as to be 
deterrent. 
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E lenlicutaire dure, compliqufe de caneestion oculairt 
baltOD* viclorieiuemenl la complicatioii. mais la cataracte ne Tail aucun progt^s rests 
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ne marcbant point, la pauvre femme dlait sur Ic point d'epuiser ses Taiblei ic 
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—Sickel. Train dt I't^htkilmU Iti calatacit et tamauroic. iSjy." 

CriicbetC says! " More than eight years since, al Moorfields, Mr. Tweedy removed 
an immalure cataract from a respectable arliiin, who had to no slight extent forced bil 
band bf declaring that, if do surgical aid could be afforded him. he must enter the work- 
bouse and retrain there till the eye was ready for an operation, kefcrring to this case in 
Majr. 18B8, Mr. Tweedy writes : ' The eiiraciion was uncomplicated and the lens left the 
capsule entire Rpcovory was prompt, and a few weeks later, with suitable glasses, the 
palient could read ■' brilliant " type quite fluently. Since that operation 1 have rarely 
refused to citraci a cataract, no matter how immalure, whenever both eyes were so 
aflecled that the patient was unable to earn his livelihood.' "—Briliik Mtdiiat Jaumal, 
■889, 

Critcheli, at a meeting of the Opbthalmological Society of the United Kingdom on 
aist June. 1890, in a discussion on " Immature Cataracl," "spoke of seven or eight casea 
of wbicb bis experience consisted, which bad been commenced under great compulsion, 
and proceeded with with great caution and some misgiving, Irilis had occurred in 
During the last few years his success had quite equalled 
s Mpecialions, and he ihoughl that immalure cataracts could be removed almost as 

hger see to find bis way aboui before operating." 

Tweedy, at the same meeting, said "for more than nine years he had operated when 




For all practical purposes, then, either through un- 
certainty of diagnosis or insuf^cient surgical resources, 
or both, we stand pretty much where we stood a long 
time ago. 

A Rooted Idea to be Discarded.— It will be 

found in this, as in other departments of surgery, that 
some ideas have dominated and stili dominate surgical 
methods. The chief of these is that the easier an 
operation the better for ultimate result. Ease and 
expedition are certainly very desirable, but they are not 
everything, and they are not the most important in the 
present state of surgical knowledge. It was natural that 
surgeons, before the era of antiseptic and aseptic methods, 
and the still later era of local cocaine anaesthesia, should 
have been averse to prolonged manoeuvres. But if 
ophthalmic surgery is to advance, if operations be under- 
taken on incomplete cataract, the guiding idea must be 
different from what has prevailed. For a slow operation, 
if perfectly performed, is not now to be feared ; on the 
contrary, slowness may be essential to success. If the 
surgeon succeed in clearing out the lens completely, 
leaving a clean capsule, he need have no fear of the con- 
sequences, though he may not accomplish it quickly. 
Slow and deliberate operations on incomplete cataract 
would only bring the surgery of cataract on a line with 
other surgical work. Take, for example, abdominal 
operations. Nobody thinks of quick operation, but, on 
the contrary, of minute attention to every detail. The 
peritoneum, contrary to even ideas of twenty-five years 
ago, may be handled, washed, flushed, and exposed for 
a long time almost with impunity. So again the quick 
and imperfect operation of lithoirity was nearly the ruin 
of the method, but now the slow and deliberate removal 
of all fragments at one prolonged sitting is shown to be 
the safe and certain method. So it is with cataract. 



CHAPTER II. 



CLASSIFICATION. 



Objections to Various Ciassifications. — When 

an examination is made of various classifications, it 
will be apparent that they are. for present scientific 
purposes, extremely faulty. For we find a curious 
mixture of terms derived from the most varied 
sources, some from empiric knowledge, some from 
objective examination, some from {Etiology, some from 
age, some from inference, some from fact, some from 
theory, and some used with different meanings by 
different surgeons of different times, and even of the 
same time. A consistent and uniform plan of classifi- 
cation is a pressing necessity for the progress of 
ophthalmic science. 

Essentials of a Good Classification— Should be 
Objective and Not Inferential. — A classification 

should, so far as possible, be made by what we can see 
and not by what we infer. In other words, it should 
be objective, and not inferential. Judging from this 
standpoint, the real value of certain terms can be esti- 
mated, and a fitting place assigned to them. 

Objections to Various Terms in Common Use.— 

The terms soft, hard, liquid, sticky, are. belore operation, 
all inferential, and the inference may be right or wrong, 
according to the experience and ability of the surgeon, 
and therefore uncertain, but after operation they repre- 
sent an ascertained fact, and may be correctly used to 
represent the knowledge obtained. 
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So the terms "ripe" and "unripe," having reference 
to suitcibility for operation, are also inferential, and vary 
according to the times and methods in vogue, and to the 
knowledge and accuracy of the writer. It is a fact which 
cannot be disputed that there is so much confusion about 
ripe and unripe cataract, that a surgeon taking up reports 
of operations on so-called unripe cataract gets little 
information as to what, in the opinion of the operator, 
constituted an unripe cataract. 

Llandolt's Proposition. — The proposition of 

Llandolt to get rid of confusion by substituting the term 
"operable" for the general term "ripe" gets over no 
difficulty, and is liable to the same objection as urged 
against " ripe," as representing only an opinion, and the 
opinion would vary according to the views of the various 
surgeons. And how they would vary, Llandolt himself 
proves in the paper in which he puts forward the pro- 
position. This is so striking that I subjoin a summary 
of his statement* There is a wide range between the 
stage in which "vision is sensibly altered " and "total 
opacity," and I fear that a surgeon seeking information 



* Llandolt, in his article on " L'op^ration de la cataracte de nos jours/' writes as 
follows : — 

" Dijk avant de proceder k I'op^ration on ne semble m^me pas d'accord sur son 
indication. £t entre ceux qui comme Gayet, ^itent ' autant que possible d'op^rer 
des cataractes non miires ' ou qui trouvent, avec Sprague que c'est * bad surgery to 
extract immature cataracts' et ceux auxquels I'operation de cataractes non mibvs 
donne d'aussi bons resultats que I'extraction de cataractes mtires (Fuchs, Hirschberg, 
Schweigger et bien d'autres) toutes les opinions possibles se trouvent repr^sent^ 
et dignement representees." 

After speaking of the different practice of different surgeons, he says : — 

" En refl^hissant un peu, on trouvera sans peine qu'il y a non pas une seule, 
mais un assez grand nombre de raisons qui expliquent cette diversity de principes 
touchant le mode d'operation de la cataracte. 

'* En premier lieu, elle pent tenir a un manqu€ de clarU dans certains definitions. 
Tel est sfirement le cas pour ce qui conceme la maturity de la cataracte. 

" Pendant longtemps on a considir^ une cataracte comme miire, c'est k dire 
bonne i operer, seulement lorsque le cristallin ^tait opaque dans toute son ^paisseur. 

'* L'experience a prouve que bien des cataractes sent parfaitement op^rables tout 
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would hardly find guidance in the multitude of counsellors. 
From the general way in which the statement is 
made in relation to the practice of these different 
operators, it would probably be found on enquiry that 
operations such as mentioned were restricted to the 
nuclear cataract. There is little doubt but that almost all 
ophthalmic surgeons in their habitual practice required 
for operation total opacity. But of one thing I have no 
doubt whatever that if a surgeon were tempted to do 
operations as a matter of course on ordinary incomplete 
cortical cataract with such an amount of vision as seeing 
from one foot up to three and a-half metres, without 

en laissant encore un bon passage k la lumi^re. £n remplacant le terme * mCre ' qui 
pret i I'dquivoque par celui d' * op^ble ' on rallie d^jli U majority des confreres." 

The following is a summary of the indications of operability according to the 
views of different surgeons, as extracted from Llandolt's paper : — 
Degree of opacity ... ^ of lens opaque ... ... Barraquer. 

Total opacity of at least the 
external layers . ... Chadin. 

Total opacity ... ... Bagnores, Foucher, Manz 

Panas, Schmidt- Rimpler, 

Waldhauer. 
Degree of vacuity of vision. As soon as the vision is sens- 
ibly altered ... ... Mme.RosaKerschbaumer. 

When the patient can no 
longer count fingers at 3^ 
metres ... ... Manolescu. 

At I metre ... .... Bribosia. 

At 4 feet ... ... Jnouye. 

At I foot ... ... Argyll Robertson. 

When he cannot count fingers. Juler. 

When he can no longer read 
Jaeger No. z6 ••• ... Critchett. 

When he can no longer read. Bader. 
Age ... ... ••• Past 56 ... ••• ••• Mooren. 

60 ... ... ••• Deutschmann. 

50 ... ... ••• Hirschberg. 

50 to 60 ... ... ... Schweigger. 

Llandolt expresses his own views as follows : — " Un viellard pent fttre porteur 
d*une cataracte qui I'emp^che absolument de lire et nous I'engagerons n^nmoins k 
reculer T^poque de I'op^ration, si un examen r^p^t^ nous a d^montr^ que sa cataracte 
fait encore des progr^s. Par la raison inverse nous n'h^siterons pas k tenter sur une 
personne bien plus jeune, I'extraction d'un cristallin bien plus transparent si nous 
avons pu nous convaincre de son ^tat stationnaire, voire m^me T^grtnil^-^ArcAivts 
d^opkiiabmologii^ 1892. 



resorting to some special measures, his illusions would 
soon be dispelled. 

Vagueness even in Use of Terms supposed to 

represent Facts. — When we examine some terms 
supposed to represent facts easily verified, and about 
which one would suppose there would be no doubt, we 
are confronted with the all-pervading vagueness. For 
example : Cataracts have been described as congenital, 
juvenile, and senile. As to the existence of certain 
cataracts at birth all are agreed, but there are cases of 
cataract which may not be observed for many years after 
birth, and which are yet classed as congenital. In this 
case the term does not, as it seems, represent even a 
fact, but only an opinion. I do not pass beyond the 
bounds of fair criticism when I say that various observers 
who have given much attention to zonular cataract are 
not agreed as to whether it is congenital or appears some 
time after birth. The term "congenital," I think, 
should be used more carefully. 

The term "senile" is specially abused. In some 
works it is impossible to find what the writer means by 
senile ; in others it would appear that cataracts in persons 
from 30 years upwards are senile ; whilst in others from 
40 or 45 years is the age intended. Whatever way the 
term may be regarded, the absurdity is evident, for in a 
great many of the cases so classed there is no evidence of 
either local or general senility. If the presence of a nucleus 
at about the age of 50 regulates the fixing of that age as 
the beginning of the senile period for cataract, we have the 
anomalous position of regarding a structure of a perfectly 
normal and physiological character as an evidence of 
decay. Besides, the span of years from 30 or 40 to 80 
or 90 includes persons in the prime of life and the most 
extreme old age. and so different in other respects that 
between some of them there is little in common but life. 
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The word ' 



lile," 



3 applied i 



! false 



1 many c 

in fact and contrary to the common meaning of the term, 
and besides vulgarizes a theory as to the aetiology of 
cataract which i n many cases is erroneous and mis- 
chievous. If the surgeon regard cataract as an evidence 
of senile decay, local or general, he becomes an 
apathetic observer waiting for the gradual and inevitable 
loss of vision. If, on the contrary, he is impressed with 
the idea, as he ought to be, that cataract of the cortical 
forms is very often a disease, he may look forward with 
hope to the discovery of some method which will so 
alter the nutrition of the eye as to cure or arrest the 
affection in its early stages.* 

What we do know points to such a possibility. It would 
be obviously unwise to think that cataract can never be 
cured except by operation, for many things in surgery 
at one time unhoped for or reckoned impossible have 
been accomplished. 

So far as age is concerned, there are just three land- 
marks which should be remembered, viz., birth, 30 years 
or thereabouts (existence of nucleus), 60 or thereabouts 
(loss of accommodation). 

In the present stage of this question all ends regard- 
ing the aetiological value of age as a factor can be 
attained by a simple note of the age of each patient. 



Cataracts Adapted for Main Classification on 

Structural Basis. — It will be evident, from the 
examination of the terms already mentioned, that it 
would be a task beyond human power to construct a 



* Braileir poinia OUI. in biS paper " On same 
thai nuclear calaracl develops slowly and wiihi 
least two-thirds of tbe cam, ailended witb dau 

wbereas tbe senile nucliar cataract is priniaril)' a true degeneraiive senile i 
conical cataract is dOI of ibii nature, but a a disease, ibe course of wbich ma; 
b]F hygienic meaiures. and probably alio by ibe action of olher remedial 
Tranlatliem o/IMt Op/Uhalmolagical Suctity of tht Uniltd Kingdom. 1891. 



the Development of Cataract," 
be baurds tbe opinion " tbat 
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scientific classification by their use. Happily, however, 
it is possible to evolve some order out of this state 
of chaos. 

The terms to which I have referred and ail other 
terms open to a like objection should be removed from 
the main classification, and only used, when used at all, 
in their proper sense as subordinate, inferential, or 
descriptive. Cataracts, from their position, being open 
to inspection and presenting so many distinct features of 
opacities in colour, extent, position, and shape, are 
specially adapted for structural classification. 

This applies likewise to different stages of the various 
forms of cataract, especially the corticaJ. from the 
incipient stage to complete development. The surgeon 
who operates only on complete cataract is chiefly 
concerned about recognising the signs of that 
completeness, and in cataracts before that stage his 
immediate duty of advising delay entails no responsi- 
bility, and his diagnosis of " unripeness " satisfies 
his practical necessities. But a surgeon dealing 
with cataracts between the incipient and complete stage, 
if he desire to make intelligible the character of his work, 
is obliged to give minute description, and must for that 
purpose have a suitable classification. The material, 
too, is ready at hand, for by a better arrangement, by the j 
excision of terms not proper to my purpose, and by J 
precise definition, some old structural classifications too 
elaborate for the operative knowledge of the period, and 
rather of academic than practical interest, may now be 
adapted to meet the necessities of the present. 

I therefore adopt for the main classification the 
structural basis — 

Cataracts also to be Considered Functionally 

and Surgically. — It is necessary also to note the 
functional or physiological change induced by the 
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Opacities in uncomplicated cataract which can be 
accurately measured, and lastly the inference to be 
drawn as to whether an operation should be performed, 
and in what manner. 

In other words, cataracts may be considered from 
three different points of view — ist. Anatomical or Struc- 
tural ; 2nd, Functional or Physiological ; 3rd, Surgical. 

Cataracts considered Structurally.— From the 

structural or anatomical point of view, having regard to 
the part or parts affected by the opacity, cataracts may 
be classified as — 

Capsular, 
Lenticular, and 

Capsulo- Lenticular. 

The capsular cataracts are, at this stage of our 
enquiry, sufficiently described by the name, but the 
lenticular cataracts occurring in persons who have 
attained the age of 30 years or thereabouts, at which the 
nucleus is distinguishable, may be sub-divided into — 

Cortical, 

Nuclear, and 

N UCLEO-CORTICAL, 

according to the part or parts chiefly involved. 

It must be remembered, however, that the mere 
presence of a nucleus does not constitute a nuclear 
cataract, for a perfectly opaque cortex may contain a 
transparent nucleus : and besides, whether a nucleus is 
transparent or opaque is of no importance when a cataract 
is to be extracted. The presence of a nucleus is only an 
incident regulating size of section ; and if one wished 
to designate a cortical cataract occurring in a person 
above the age mentioned with great accuracy he would 
do so by describing it as a cortical cataract with a 
nucleus. 



Cataracts, in regard to Stage of Development, 
Complete and Incomplete. — But cataracts may not 

only be described in the general way mentioned according 
to the part affected, but also as regards the stage of 
development. From this point of view they may be 
described as — 

(i) Complete. 

(2) Incomplete. 

By complete lenticular cataract is meant one in which 
the opacity has affected the whole of the lens, or at least 
the superficial layers, and in which the cortical opacity 
has become equal and uniform. 

Incomplete cataract, on the contrary, of whatever 
description, and in patients of whatever age, is one in 
which the opacity may be partial — in other words, has 
}wl become equal and uniform. By this definition all 
cataracts which are striated, flaky, cloudy, segmented, 
dotted, lamellar, or partially opaque, are incomplete. 

An uncomplicated capsular cataract never becomes 
complete, as it never has been found to affect the whole 
of the capsule. 

Sharp Distinction between Cortical and Nuclear 

Cataracts* — It is necessary to draw a sharp distinction 
between cortical and nuclear cataract. The opacification 
is quite different in the typical cases of the two forms. In 
the former it is so easily observed by marked colour 
changes in the cortex that the identification is readily 
made, and the progress of the affection can be followed 
and described with accuracy from its inception till 
its completion. Besides, as a general rule the consistence 
of the lens can be diagnosed in the various stages 
with average certainty, In the latter the opacification 
proceeds from the centre towards the surface of the lens. 
and the opacity does not present, sometimes for a con- 
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siderable period, characters visible to the naked eye of such 
a certain and easily- measured character as in the cortical 
forms. Besides, as a general rule, in contradistinction 
to cortical cataract, the consistence of the lens cannot in 
its stages before complete development be accurately 
diagnosed from structural appearance. Indeed, before 
the attainment of full structural development it would be 
difficult to find a number of surgeons agree that the lens 
had reached the condition required for easy operation. 
The diagnosis of hardness is really a matter difficult of 
inference. To avoid, therefore, confusing uncertain 
with certain. I make the signification of complete nuclear 
cataract correspond with that of complete cortical in 
relation to structure, i.e., equal and uniform opacity, 
and in my description of incomplete nuclear cataract 
state the degree in which the alteration of structure 
can be observed, and how much the function of vision 
has been impaired without any attempt at closer 
definition. 

Cataracts considered Functionally.— The degree 

of the impairment of vision caused by the opacities, 
whether progressive or not, is a ready measure of the 
necessities of the patient, and almost always is thought of 
in relation to the expedience of undertaking surgical 
treatment. For purposes of comparison, cataracts may 
be regarded from the view of the loss of function as— 

Functionally Complete, and 
Functionally Incomplete. 

A functionally complete cataract is one in which the 
patient cannot distinguish objects such as the fingers 
with his back turned to the light. 

A functionally incomplete cataract is one in which a 
varying amount of vision, from a slight diminution 
to counting fingers, remains. 



Structural Completeness and Incompleteness 
not Equivalent to Functional.— A lenticular cataract 

structurally complete, whether cortical or nuclear, is like- 
wise functionally complete. A lenticular cortical cataract, 
however, may be incomplete structurally, and yet may 
be complete functionally. For example, a striated and 
flaky cataract is incomplete structurally, i.e., has not 
attained uniform opacity, and yet may prevent the 
patient counting fingers. 

Cataracts considered Surgically — Surgical 
Completeness and Incompleteness.— The character 

of cataract structurally and functionally can be ascertained, 
but the observations made are meant to lead up to an 
inference — whether such changes have taken place in the 
lens as to admit of its easy removal by ordinary methods 
on rupture of the capsule. 

Those found to be easily extracted on rupture of 
the capsule are surgically complete. 

Those found to be very difficult or impossible to | 
extract are surgically incomplete. 

Those found in their behaviour to be doubtful! 
cannot be classed with the surgically complete or j 
incomplete. 

The pure nuclear form may be structurally 1 
and functionally incomplete in various degrees, and 1 
yet may be found on operation to be surgically I 
complete, but the diagnosis of the condition of J 
the cortex is a doubtful matter, and such cases would \ 
come under the class of surgically doubtful. 

When cataracts which have attained structural com- 
pleteness are allowed to pass beyond that stage, there 
are conditions of the most varied character which are not 
capable of any general classification, but must be d« 
with individually. 
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STRUCTURAL CLASSIFICATION. 

As already stated cataracts may be lenticular and 
capsular ; and lenticular may be cortical, nuclear, 
or nucleo-cortical. In lenticular cataract the opacity 
may either affect the whole of the lens or a part, 
and may be found at any age from birth to advanced 
years. Before the period at which the nucleus is 
found the whole of the lens commonly undergoes 
structural change. After that period the nucleus usually 
remains distinct, but the mere presence of the nucleus, 
as I have said, is an incident, and does not indicate 
that the cataract is nuclear. 

Cortical Cataract. — The changes in the cortex, 
as the name implies, are either the sole or the 
predominant changes. There is a common form, and 
several other forms of an uncommon or special character. 

Common Form. — In the immense majority of cases 
it begins with striae in the cortex, and passes through 
certain stages which are important clinically. 

1st Stage— Striae greyish white, more or less broad 
and shining, appearing at or near the anterior or 
posterior surface of the lens or both, assuming geonielrical 
forms of a triangular character with the base towards the 
equator of the lens, and the apices towards the poles 
of the lens, and permitting the fundus to be seen in 
a greater or less degree. 

2nd Stage — The extension of the striae over the 
whole of the surface, interrupted by transparent facets 
and flaky patches, so that no details of the fundus 
can be seen. 

3rd Stage — Striation over whole of surface. Lens 
often segmented. Lens swollen as shewn by advance 
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of iris towards the posterior surface of the cornea, 
and reduction of the depth of the anterior chamber. 

4th Stage — Disappearance of striae and assumption 
of uniform opacity. The anterior chamber becomes 
deeper from diminution of the swelling of the lens. 

The cases which have reached the fourth stage are 
those regarded as •* ripe " or easy to operate on. 

Uncommon and Special Forms in their earlier or 
incomplete stage — 

(i) Occasionally a diffuse opacity of a hazy bluish 
semi-transparent character appearing in the cortex with- 
out any striation or want of superficial uniformity, 
and in which the vision for large objects is lost. This 
may be taken as an exception to my general definition 
of completeness structurally. It is liable to be mistaken 
for a lens in which the cortex has been broken down, but 
on operation is found to have pretty much the same 
consistence as the perfectly transparent lens. At a 
later stage the cortex loses its semi-transparent character, 
and the cataract in its ultimate development is just 
the same as the common form of cortical. 

(2) Small white punctated or dotted opacities, with 
some fine striae quite superficial and close to the capsule, 
making little progress in very many years, occurring 
usually in myopic persons from 40 to 60 years of age. 
The fundus more or less obscured can be seen for 
a long time. 

(3) White opacities, like bars of varying size, close to 
capsule with intervening clear spaces — very slow in 
progress and very rare. 

(4) A central opacity at posterior pole of lens, more 
or less rounded, but with margin somewhat irregular, 
and usually a few narrow opacities diverging, occurring 
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as a rule in persons with deep-seated affection. Very 
slow in progress. Commonly known as posterior polar. 

(5) A stellate opacity of the posterior cortex, quite 
close to the capsule, usually very slow in progress, 
but extending in time to peripheral and anterior cortical 
layers, 

(6) An opacity of varying degree from a slight haze to 
a well-marked whiteness affecting deeper layers of the 
cortex, surrounding the nucleus, and enclosed by trans- 
parent superficial cortical layers, usually permitting of 
considerable vision, often non-progressive. This form 
of cataract, which is either found at birth or discovered 
within the first few years of life, and commonly known as 
"zonular" or "lamellar" cataract, furnishes occasionally 
examples of an exception to the general rule of the 
absence of a recognizable nucleus before about 30 years 
of age. This cataract may be found to be without 
recognizable nucleus, or to have a sclerosed nucleus. 

(7) Small punctate opacities, sometimes not easily 
recognized, disseminated through different layers of the 
cortex, interfering little if at all with vision, and probably 
never requiring operation. 

Nuclear. — -A central opacity of the lens of varying 
colour — greyish, greyish yellow, or brown, whilst the 
superficial cortex is at first transparent and without any 
striation. The opacity gradually extends towards the 
surface until the lens may become quite opaque. If the 
opacification is accompanied by a flattening of the 
anterior surface of the lens, deepening of the anterior 
chamber, it is an indication of a sclerosis or shrinking of 
the lens, especially if the impairment of vision has been 
going on for a long time. For a variable period the red 
of the fundus, and often the optic disc and vessels, may 
be dimly seen, and the patient may be able to make his 
way about for years. 



Nucleo-Cortical. — The cataract has the same 
features as to the beginning and progress of the affection 
as the pure nuclear form, but there is some striation of 
the superficial cortex, usually of a fine character, slow in 
progress. At the end in some cases the lens comes to 
assume quickly a ground-glass appearance. 

Capsular is usually seen as an opacity apparently of 
the capsule in the centre (therefore called anterior polar) 
of a dense fibrous or while character, commonly small in 
area, irregular in shape, showing no distinctively Hnear 
or triangular formation more prominent than the 
surrounding lens, and not tending to extend. What 
is known as " Pyramidal " is only a form of the " anterior 
polar " in which the opacity forms a conical projection 
into the anterior chamber. 



Changes after Complete Structural Develop- ] 
ment of Lenticular Cataract.— The various forms of J 

cataract, or some of them, take on certain changes if not J 
submitted to operation at or before the stage of structural f 
completeness — 

(:.) The whole lens may become, in young persons, 
of a uniform bluish white or milky appearance, or may 
have that character even at birth. This indicates fluidity. 
If the patient have been at rest, solid particles may 
subside and will take the most dependent position. In i 
such cases there may be a layer of fluid perfectly! 
transparent. 

(2.) Glistening particles indicative of the presence of 
chloreslerin may be observed to float about or to be 
attached to the inside of the capsule, or the whole of the 
lens may appear of a dirty grumous colour, and of 
unequal opacity. 

{3.) The whole lens may appear as a flat plaque. 
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white and irregular on the surface, or even chalky in 
I appearance, indicating the absorption of a part of the lens 
1 substance, and perhaps a thickening of the capsule itself. 
1 A nucleus may be indicated by a whitish-yellow colour. 

{4.) When a yellow or brownish ova! structure 
I appears and disappears in the lens according to the 
1 position of the head of the patient, it indicates that the 
I cortical substance has become fluid, and that there is a 
I firm nucleus floating about in the liquefied cortex. 
[ (Morgagnian cataract.) 

{5.) The anterior capsule may become secondarily 
involved both in cortical and nuclear cataract, and the 
changes reveal themselves by dense whitish opacity of 
varying shape, quite superficial, but never following any 
I regular structural formation, and often elevated slightly 
L above the rest of the surface. These forms are commonly 
known as capsulo-lenticular. 

Secondary Cataract (after operations for cataract) 
may appear under three different aspects — 

(i.) As a fine membrane, gauze-like, or presenting 
folds, and somecimes only observable by oblique 
illumination, or direct ophthalmoscopic examination. 

(2.) As a membrane, dotted or spotted with opacities 
of various degrees and character, thickened at parts and 
thin at others. 

(3.) As a dense and extensive opacity of the capsule 
with iritic adhesions of variable degree. 

Traumatic Cataract from the very varied circum- 
stances must be treated as a separate class. It does not 
admit of structural classiBcation. Some observations 
will be found under the heading of "Operations on 
Traumatic Cataract." 
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Complicated Cataract — Whilst all cataracts are 
owing to some disturbance of nutrition, it is only 
occasionally that the cause of disturbance in uncom- 
plicated cataracts admits of easy demonstration. But 
there are other cataracts which are so obviously 
associated with well recognized local diseases that 
the cataracts are called '* complicated " cataracts. 
It would in such cases be advantageous to use a 
nomenclature emphasizing the primary disease, the mere 
physical characters of the cataract being of relatively 
little importance. 

For example, we would have — 

Iritis with cataract. 
Irido-choroiditis with cataract. 
Detachment of the retina with cataract. 
Intra-ocular tumour with cataract. 
Retinitis pigmentosa with cataract. 
Retino-choroiditis with cataract. 
Glaucoma with cataract. 

Sometimes these affections are so manifest that there 
can be no difficulty in determining the disease to which 
the cataract is owing by ocular inspection, but at other 
times the real nature of the affection is only determined 
by the ophthalmoscope, the light test, and the field of 
vision. 



CHAPTER III. 

EXAMINATION OF THE PATIENT AND THE 

RESULTING INFERENCES 

It is now well that I should describe in detail the 
manner of proceeding with the examination, objective 
and subjective, and point out the indications thereby 
obtained. 

OBJECTIVE EXAMINATION. 

The classification already given shows the various 
conditions to be looked for on objective examination. 
For such examination we have — 

(i.) Simple ocular inspection. 

(2.) Oblique illumination. 

(3.) Ophthalmoscopic examination. 

(4.) Palpation of the globe to estimate tension. 

Simple Inspection can readily detect — 

(a) All forms of cataract affecting the anterior layers 
of the cortex in the pupillary area, also changes 
from change of position, as appearance and 
disappearance of nucleus in Morgagnian 
cataract, permanent change of position of 
nucleus when cortex has softened, become 
fluid, and been subsequently condensed. 

(d) The marked forms of zonular cataract with the 
dark ring round the opacity. 

(c) Capsular cataracts — the superficial appearance 
and the want of any regular or geometric 
form, and the projection in front of the rest of 
the lens surface. 
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{d) The transparence of cortical substance by the 
depth of the opacity behind the pupil. 

{e) Opacities of the posterior cortex when the 
centre of the lens and the anterior cortex are 
pretty clear. 

(/) The reaction of the iris to light when the other 
eye is covered. 

{g) The depth of the anterior chamber, and whether 
the anterior surface of the lens is more convex 
or flatter than usual, also whether the anterior 
plane of the lens is normal. An unequal 
depth of the anterior chamber with iris 
normally moveable may indicate partial dis- 
location of the lens. 

Oblique Illumination gives the same information as 
simple inspection, and shows some points to more 
advantage. 

By it, the observer, standing in front of the patient, 
may see a shadow thrown by the iris on the lens which 
indicates one of two conditions — {a) the transparence of 
cortical layers of the lens, or {b) a space between the iris 
and the anterior surface of a lens opaque, but shrivelled 
or dislocated. 

This method sometimes shows a central lens opacity 
which ophthalmoscopic examination proves to be only 
apparent. 

Ophthalmoscopic Examination. — By the reflection 

of the light from a concave ophthalmoscopic mirror, 
held in different positions, and at different angles on 
the pupillary area, whilst the surgeon regards the eye as 
in simple ocular inspection, the same appearances are 
found as by the first two methods. 

We understand, however, by Ophthalmoscopic 
Examination the use of transmitted light, as in ordinary 
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ophthalmoscopic examination of the fundus to ascertain 
whether the lens is so pervious to light as to admit 
of seeing the fundus in any degree. 

There are many cases in which the appearances on 
ocular inspection so obviously indicate that it would 
be impossible to see through or around the opacity that 
the surgeon need not expect anything from this method, 
as for example in — 

(a) Cortical cataracts, in which an opacity of 
uniform character occupies the whole of the 
pupillary area, coming quite close to the iris 
{i.e., in which the Iris throws no shadow). 
(d) Nucleo-cortical cataracts, where the cortex is 

opaque, ground-glass, etc. 
(c) Various cataracts in the stages sequential to 
structural completeness. 
Excluding cases of such sort, ophthalmoscopic exam- 
ination may shew either that no red of the fundus is 
visible, or that the red of the fundus, with or without 
details, may be seen. 

IVAen there is a want of red reflex it is then 
necessary to inquire with what form of cataract this sign 
is associated, assuming that other causes have been 
excluded. The most important cases in which it may 
be wanting when the pupil is not dilated are- — 

(a) Even in incipient nuclear cataract, and of 

course during its further development. 

(b) In zonular cataract. 

{c) In cortical cataracts even far from complete 
structural development, but in which there is 
no direct clear path for rays through the 
lens within the area of the pupil. 

The dilatation of the pupil is necessary to further 
pursue the investigation, and for this purpose, in case 
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immediate operation may be probably determined on, it 
is well to apply a drop of a solution of four grains of 
homatropine to the oz, of water, the effect of which passes 
off within twenty-four hours. Then varying conditions in 
the above cases in which there was no red reflex from 
the undilated pupil may be found. 

{a) The opacity in the incipient nuclear cataract 
being due to a slight central cloudiness, now 
the fundus with details can be more or less 
seen. In cases more advanced the fundus is 
obscured to a variable degree according to 
the density and colour of the lens, and, finally, 
in the most advanced no red of fundus can be 
seen. 

{b) In the zonular the fundus can be seen 
quite clearly peripherally. Should there be 
an opaque nucleus, as sometimes occurs in 
zonular cataract, the densest opacity is in the 
centre ; but if the centre of the lens is clear, 
as is usually the case, the peripheral part of 
the opacity is the more dense. 

{c) In incompletely developed cortical cataract, 
when there are clear spaces right through 
the lens at any part of the dilated pupil, 
the red of the fundus, or the fundus with 
some details, may be seen, the opacities, 
when of notable size, form, and density, 
standing out dark on a red back ground ; 
but where the opacities, though partial and 
limited, do not admit of rays so passing, 
no red of the fundus can be seen, just the 
same as if opacification were complete and 
uniform. 

It is necessary to remark that the density of an 
opacity, as observed by oblique and transmitted light. 
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does not entirely correspond, as an opacity of a very 
marked kind by oblique light may be found transparent 
to some extent by transmitted light. 

As will be seen, quite erroneous notions are 
commonly entertained as to the significance of seeing 
or not seeing the red of the fundus in relation to the 
operation, for seeing it in nuclear cataract, with a dilated 
pupil, is no indication of a difficult operation, but is of a 
doubtful one, and not seeing it in certain stages of 
cortical cataract is no indication of an easy one. 

A red reflex seen in an eye when the pupil is not 
dilated always indicates that the cataract, if cataract 
exists, is in a very incipient stage. In all cases when 
the area of the pupil is not obviously involved the 
periphery of the lens should be examined by directing 
the rays peripherally. In this way striae may be found 
behind the iris. Particular attention should be directed 
to the inner and lower segment of the lens. 

The examiner should be careful not to attach any 
importance to a very narrow fringe of opacities all round 
the periphery of the lens. 

In addition, the use of a mydriatic may be required 
to detect adhesions of the iris in cases where the motion 
of the pupils is not free enough to put beyond question 
the existence of adhesions. It may be noted that some- 
times with considerable iritic motion there may be 
adhesions, and the surgeon should take care to be informed 
beforehand of their existence, as they may put him on his 
guard against difficulties in performance of the operation 
from undue resistance of the capsule, although not 
obviously altered, and abnormal coherence of the lens 
substance, not to speak of the indication for the perform- 
ance of a large iridectomy. 

Examination in Secondary Cataract— When 

vision, after operations for cataract, is not so satisfactory 
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as it ought to be, the examination of the pupillary area 
must be made. It will be found that opacities which by- 
oblique illumination are with difficulty perceived cause 
considerable disturbance of vision, supposed to be because 
of wrinkling ; whilst others easily seen, and regarded as 
likely to be very detrimental to vision, impede it slightly. 
In such cases operative interference is more dictated by 
visual acuity than by ophthalmoscopic examination. 

SUBJECTIVE EXAMINATION. 

The subjective examination embraces the following 
matters : — 

I.) The degree of vision. 

2.) The amount of perception of light. 

3.) Examination of phosphenes. 

4.) The manner of onset. 

5.) The age of the patient. 

6.) The age of the cataract. 

7.) General history and condition. 

8.) The patient's own story. 

The Degree of Vision. — The surgeon should 

always, for his own satisfaction, note the degree of vision 
remaining, but no general rule can be tabulated as to the 
advisability or non-advisability of operating, or as to the 
ease or difficulty of the operation on this ground alone. 
For, as may be seen further on, a cortical cataract so far 
developed as to prevent a person going about or counting 
fingers may be very difficult to extract, whilst a nuclear 
cataract which does not hinder the patient from going 
about freely or counting the fingers at many feet may be 
easily extracted. 

The Amount of Light Perception.— To determine 

the degree of integrity of the retina, optic nerve, and 
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visual centres in cases of cataract structurally or 
functionally complete, the light lest is indispensable. It 
is used for two purposes — 

1st. To test the central sensibility, and 
2nd. The peripheral sensibility or field of vision. 
Both these may be usually ascertained simply by a 
taper. When a patient with a completely-developed 
cataract (the eye not under examination being covered) 
points instantly to the light of a taper in different 
directions at 15 or 20 feet, there is no difficulty in 
deciding that the nervous structures are so sound as to 
warrant operation. Not only the distance at which the 
light is perceived, but the quickness of the response of 
the patient, may tell of an acute sensibility. But quite 
equal retinal integrity may be found often without such 
distant vision or such readiness of perception. 

As this test is commonly described, one would imagine 
that it is solely a test of the sensibility of the retina, and 
the surgeon is taught that he can indicate the sensibility 
fractionally according to the distance at which the light is 

I seen, just as he would state the acuity of vision by the 
distance at which test types can be read. 

For example : — If seeing the light of a taper at, say, 
5 metres is normal (Graefe), then at 4 metres it is '/j, or 
at 3 metres it is Y^. This is erroneous. The seeing of 
the light at a certain distance depends in ordinary cases 
chiefly on two considerations — (ist) on the integrity of 
the nervous structures, and (2nd) on the character of the 
lens opacity. It will be evident, on a little reflection, 
that it is not a measure of the sensibility of the retina 
alone, but is largely a measure of the degree or sort of 

I opacity of the lens. In the use of the taper in cases in 
which there may be a doubt, the surgeon requires to take 
care that the light of the ophthalmoscopic lamp be so 
lowered that it will not interfere with the distant 
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cortical cataract with cortex white and pretty uniform in 
character. The field of vision for the taper was bad. and his 
central vision was only two feet. He was a cool, intelligent 
man, and therefore I could not consider his defect in light 
perception as merely apparent and owing to ner\'ousness. 
Indeed he ridiculed the idea of nervousness. I examined him 
again on glh April with the same result as at first, and was about 
to dismiss him as unfit for operation. The cataract in everj- other 
respect seemed good for operation, and there being an entire 
absence of other symptoms, and of facts in the history of 
the ca.se which would lead one to believe in retinal detachment 
or other complication, it occured to me to prolong the testing for 
a short time, in fact put him through a sort of training in light 
perception. I did so for about ten minutes, and I had the 
satisfaction of finding that the perception of the light was 
so far restored that he could point to the light in different 
directions at eight or ten feel. I operated on the same day. and 
was pleased to find that immediately after the extraction he 
counted fingers readily, shewing at once how misleading were 
his first answers, and how narrowly I escaped a great but 
pardonable blunder. He progressed favourably and V= ?/5- 

The following case is remarkable for the extent of 
the diminution of light perception, its long continuance, 
and final disappearance : — 

J. B., aged 51 years, caretaker of a farm, came to me in June, 
1897, with a fully -developed cortical cataract in the left eye, and 
a commencing cataract in the right (V. = rm)- On using the 
taper light I found he could not see it with the left eye 
more than a couple of feet, and the field was ver^' unsatis- 
factory. Examination of the pbosphenes gave no guidance. I 
examined him several times, but without any improvement in 
his responses. I kept him in hospital for a number of days, and, 
with the view of stimulating the retina, the nurse put him 
through a training with the light several times daily for a few 
minutes at a time. There was no improvement. I made 
inquiries into the whole historj' of his affection. The vision j 
began to fail four years previously, and especially in the other 
eye. Two years ago. during the night, a severe pain started tn 
the left eye-ball, the brow, and temple, but went away the same 
night. When he got up he found he could uot see his hand. 
There was no indication, on inspection of the eye. of what had 
occurred at the time iu question. I reused to operate on the 
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left eye, and sent him home, to return when the right eye failed 
further. Thinking I had only one eye to operate on, I considered 
it expedient to wait till the cataract was functionally complete. 
He came back in November, the right eye having failed, so that 
he could not go about. At this time I was surprised to find that 
with the left eye, on which I had refused to operate in June, he 
could see the taper light at eight to ten feet, but not briskly. I 
cannot give any explanation, but I record the fact. 

The cataract in the left eye had passed the stage of complete 
structural development. I operated on the eye ; the course was 
normal, and V. =iS- 

Whatever the explanation of the diminution of the 
perception of light may be, it Is dear that the surgeon 
would act prudently in case of such apparent diminution 
in an eye with all the external evidence of being good to 
operate on, not to dismiss such patients as unfit for 
operation without subjecting them to more than one 
careful examination. 

Examination of PhOspheneS.— This test is un- 
necessary except in cases of doubt. Even when applied, 
owing to want of trained faculty of observation of the 
patient, it often gives very little guidance. It is only, 
therefore, of very limited utility. Its chief use is in 
determining whether in case of very defective central 
or peripheral sensibility to the light test, or both, the 
defective sensibility may be owing to effusion of blood in 
the vitreous humour, or, perhaps, to the presence of a 
foreign body. Acute perception of phosphenes, with very 
defective light perception, usually negatives retinal defect. 

Manner of Onset — Cataract is almost always 
gradual in its progress, but occasionally a history of what 
tends to a belief in a very quick onset is given. 
A history of a slight general dimness gradually and 
slowly advancing, with a blank in every other respect, 
is favourable, whilst a sudden blindness is the reverse. 
This opinion must, however, be qualified. Many years 




ago I saw a patient with double cataract fully maturec:^ 
His history was remarkable. He was a farmer. Ort^ 
day when engaged in ploughing his vision so suddenly 
failed that he not only had to cease ploughing, butr 
he could not go home, and was obliged to stay in 
the field till his friends came to seek him and bring him. 
home. This occurred so long before I saw him, and' 
his cataracts were of such standing, and had so fully 
developed, that I could not form an opinion as to 
the explanation. That his vision must have been good 
when he went to the field is evident, for ploughing 
requires very good vision. Whether it had been a little 
hemorrhage into the vitreous I cannot say, or a sudden 
extension of a previous opacity, but in both eyes 
excellent vision was restored by operation. Similar 
observations have been occasionally made by other 
surgeons. 

Age of the Patient.— This should always be an 
object of inquiry, for our -mode of operation is dictated 
largely by age. or rather by the conditions known 
to be usually associated with certain ages. The 
existence of a nucleus at about 30 years, and the 
condensation of the lens so as to cause loss of accommo- 
dative power at about 60, are facts not to be forgotten. 
But they are not facts of quite the overruling importance 
some surgeons make them. 

So much, however, has been said in relation to age 
as a guide to the operability of cataract that I have 
arranged my tabular statement of cases by ages, so that 
the reader may have before him facts by which to judge 
of the value of the opinions expressed as a guide in 
practice. It will be evident that my ojierations on the 
pure nuclear form of cataract show that such cataracts, 
though incomplete structurally and functionally, can often 
be removed successfully by ordinary methods at 50 or 60 
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years, but that on the contrary, where the cataract is of 
the cortical form, the guidance of age is not in any way 
to be relied on. If the cortex be of the striated, flaky, 
mother-of-pearl character, it matters not whether a 
person be 60, or over, or under that age, the cortex 
resists removal by the ordinary methods of pressure, 
massage, scoops, and spoons. I am confident that any 
operator guided by the age of the patient solely, and not 
by the character of the cortex, would find himself con- 
fronted with grave difficulties. As it is, even with the 
aid of irrigation, I do not find the removal of cortex at 60 
years and upwards always as easy as I should wish. 
Because a certain class of cataract, incomplete structurally 
and functionally (the pure nuclear), can be often easily 
removed at 60 years and upwards, is no ground for 
asserting that all cataracts, whatever their character, can 
be so dealt with at that period of life. 

Age of the Cataract. — This is in many cases of 
some importance, and should be always ascertained. The 
surgeon, however, would make great mistakes if guided 
by this alone. If it be of the nuclear variety, and of 
some other forms described, this is a valuable indication ; 
but in others, as, for example, the uncommon form 
described as "barred," it would be most misleading if 
the surgeon thought that through mere duration it could 
be easily extracted. 

General History and Condition.— The importance 

of the general health of the patient for the best surgical 
results has not been as much thought of in recent years 
as formerly, and not nearly so much as it ought to be. 
Bacteriological investigations have, however, shown that 
good general health is of much consequence. The 
surgeon should ascertain whether there is any neurotic, 
rheumatic, gouty, syphilitic, malarial, or alcoholic taint or 
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tendency, and likewise whether there has been any recent 
depressing ailment, as for example influenza. This 
information is of vital importance in directing treatment 
of any post-operative complications. The surgeon is 
sufficiently warned about diabetes. Bright 's disease, local 
eye ailments, but sufficient attention, in my opinion, is 
not given to those I have mentioned. 

Patient's Own Story. — Not unfrequently the story 
of the patient as told by himself may reveal circumstances 
and complications which cannot be found out by our 
ordinary methods of diagnosis. In this way small retinal 
detachment, retinal haemorrhage, central choroiditis, 
haemorrhage into the vitreous, not sufficiently marked 
to be discovered by the ordinary tests may be detected, 
or at any rate a reasonable suspicion of their existence 
established. It is a good general rule in all cases in 
which any doubt exists to listen with attention to the 
patient s own description, and help the elucidation by 
opportune questions. I am satisfied that undue haste 
is to be credited with some mistakes in diagnosis 
and disappointments in results. 

Judging the Value of Different Factors.— In 

Chapter IX. will be found an object lesson of the 
application of these different factors in determining 
whether an operation should be performed or not, in 
the selection of the method of operation, in diagnosing 
the character of the cortex, in judging whether the 
operation will be easy or difficult, and forecasting the 
probable result. 
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Fig. I — Schematic representation of the ej'e, shewing normal 
I relations of the various parts. 



Fig. 2 — Schematic representation of alterations in the lens 
ftand its relations in sclerosis of lens, and in the swollen stages of 
»rtical cataract, 

A. — Normal lens. 

B. — Sclerosed lens. 

C— Swollen lens. 

D.— Iris in normal position. 

E. — Iris fallen back to position of sclerosed lens, making 

anterior chamber deep. 
F. — Iris pushed forwards by swollen lens, making anterior 
chamber shallow. 



Fig. 3— Vertical antero-posterior section of the eye, shewing 
lations of the parts after section of the cornea with !ens of 
Wormal size. Fine needle represented inside of capsule of lens. 
A. — Peripheral section of cornea. 
B. ^Ciliary margin of iris where iridectomy has been 

performed. 
C. — Ins pushed forwards against cornea. 
D. — Lens which has come forward against or towards iris and 

K. — Nucleus of lens. 

F.^Fine needle introduced inside the capsule of the lens 
in front of the nucleus. 

Fig. 4— Relation of the structures after expulsion of body of 
the lens. 

A.— Corneal section. 

B. — Ciliary margin of iris. 

C. — Iris close to cornea. 

D. — Vitreous has come forward causing posterior capsule 
of the lens (G) to be convex anteriorly. 

E. — Anterior capsule of lens directed inwards by coherent 
and sticky cortex and other conditions, which 
neutralizes the ordinary elasticity of the capsule. 
The drawing is diagrammatic, and not supposed to 
represent accurately an anatomical condition which 
must vary much in the disturbed relations of the parts. 

F. — Remains of lens free. 

—Remains of lens imprisoned in capsule. 
—Posterior capsule of the lens. 



Fig. 5 — Conditions of the parts on pressure on the cornea to 
move cortical substance. 
A. — Incision gaping. 
B.— Iris. 

C. — Cornea depressed by finger or scoop. 
D, — Vitreous pressed back. 
E. — Posterior capsule of lens pressed back. 
F. — Cortical substance free. 
F — Cortical substance confined inside capsule. 
G. — Suspensory ligament of lens pressed forward towards 
wound by vitreous behind it. 



CHAPTER IV. 



REMOVAL OF CORTEX. 

Discussion of Methods from a Physical Standpoint. — 
Probable Behaviour of Different Descriptions of 
Cataract on Operation. 



It is now fit to inquire, looking at the structures involved, 
and judging from a purely scientific and physical stand- 
point, what the different means at our disposal for the 
removal of cortex can be reasonably expected to 
accomplish. But first let us look at different conditions 
of a typical character with which we have to deal. 

DIFFERENT TYPICAL CONDITIONS. 

Fig. I is a schematic representation of the vertical 
section of a normal eye introduced for the purpose of 
comparison, whilst Fig. 2 represents the changes which 
take place in the relation of the parts in sclerosis of the 
lens, and in swelling during the development of cortical 
cataract. 

In Fig. 2, A represents the normal lens; B, the 
contracted lens in ordinary sclerosis of the lens ; C, the 
enlarged lens in cortical cataract ; D, the normal position 
of the iris ; E, the iris fallen back on the sclerosed lens, 
causing the anterior chamber to be deep ; F, the iris 
pressed forward by the swollen cortical substance, causing 
shallowness of the anterior chamber. These figures 
make evident the value of the degree of the depth of 
the anterior chamber, and the flatness or convexity 
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respectively of the anterior surface of the lens in the 
diagnosis of the character of the lens. It is to be 
remarked that, whilst usually sclerosed lenses are small, 
they are sometimes of large size. 

The nuclear cataract, when sclerosed sufficiently, 
escaping whole if the corneal section be sufficient, the 
question of difficulty of removal of cortical substance 
does not arise in that class of cataract. But in the early 
stages of nuclear cataract, and in all cases of incomplete 
cortical cataract, the removal of the cortex is the crux of 
the operation. 

Methods of Dealing with Cortex.— We will now 

consider the methods of dealing with the cortex. These 
are six in number, and there may be a combination of all 
or some of them. Three of these methods may be 
classified as preliminary or preparatory treatment of the 
cortex ; two of them practised some time anterior to the 
extraction of the lens, and the third practised at the time 
of the extraction, but before the expulsion of the body 
of the lens. The three others are available after the 
expulsion of the lens. 

Preliminary Treatment of Cortex.— 

1st. By preliminary Needle Operation. 
2nd. By Foster s Artificial Maturation. 

(These two I have already discussed.) 

3rd. By the introduction of a liquid inside the ciapsule 
of the lens by a fine hollow needle immediately before 
the stage of capsulotomy after the manner I advocate. 
This constitutes a stage of the operation. 

Action of Liquid Injected by Fine Hollow Needle. 
— Fig. 3 represents the conditions existing after 
section at the sclero-corneal junction with iridectomy in 
case of ordinary cortical cataract. The lens advances to 
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or towards the cornea, and from its relative size and 
softness lies close to the wound. The fine hollow needle 
is shewn introduced superficially inside the capsule of the 
lens, and liquid is injected after the manner hereafter 
described. See also Fig. 48 for movement of needle 
inside capsule. 

The conditions are all favourable for the safe and 
usually effective performance of this stage of the 
operation. The cortex being soft, the needle readily 
enters, and there is no danger of dislocation of the lens. 
The fibrous, radiate, stratified structure of the cortical 
substance aids and directs the superficial spreading and 
diffusion of the liquid under and near the capsule towards 
the periphery of the lens. It renders transparent 
substance opaque, it breaks up striated, flaky, mother-of 
pearl cortex, it separates cortical substance from the 
capsule, and may, if the surgeon uses the method freely, 
wash out more or less. How far its disintegrating action 
may extend it is not easy to say in any given case, 
but that it is great may be seen on watching the changes 
which take place in that part of the lens under the 
surgeon's eye. The action of the needle is the result 
of two direct mechanical forces, viz., the force of the 
needle itself varying according to its movement, and 
the more far-reaching force of the liquid, and its 
imbibition by the cortex. 

Methods Applicable after Expulsion of Body 

of Lens. — These are : — 

1st. Pressure and friction on the outer surface of the 
eye, whether by spoon or finger, and directly on the eye, 
or on the eye through the medium of the lids. 

2nd. Scooping out by a scoop introduced into the 
eye. 

3rd. The force and disintegrating action of liquid 
introduced into the eye. 
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Pressure and Massage and what they can do. — 
After the expulsion of the body of the lens the 
condition existing is represented by Fig. 4. The 
posterior capsule of the lens is pushed forward by the 
vitreous. There may be cortex (F) free in the pupillary 
area, and cortex (F') imprisoned behind the retracted and 
incurved capsule (E). 

Fig. 5 shews the nature of the problem of removing 
cortex by pressure or massage. The soft jelly-like 
vitreous (D) is the point or rather cushion of resistance, 
the force, whether by finger acting through the lid 
or by curette on the cornea at C, causes a depression of 
that membrane with a corresponding depression of the 
remains of the lens F and F'. It is obvious that whether 
the remains of the lens will be expelled, or, on the 
contrary, the vitreous at G depends on the relative 
resistance of the lens remnants, and of the posterior 
capsule E and zonule of Zinn G. If the cortex is 
separated from the capsule, and therefore free, it may 
be rubbed and pressed out ; but, if not, the chances 
are that, notwithstanding all efforts by pressure and 
massage, it will in great part remain in the eye. 

Further, that pressure and massage may be effective, 
even in their limited field, it is necessary to have the 
presence of a liquid, whether the natural aqueous humour 
or a liquid introduced from the outside, as. for example, 
water or an artificial aqueous humour. Hence even in 
cases of cataract, regaaled as easy of operation, should 
the secretion of the aqueous fail before the removal 
of the cortical substance, difiiculties almost insurmountable 
in completing the operation siitisfactorily are met with 
unJrss the place of the aqueous is supplied artificially. 

S<\H>/-injC' ''"'^ K-hiit it can do. — The idea of 
removal of a Kxly like the lens fa^m the interior of the 
eye by a sciH>p intn.xluced behind it is a ver)- natural one. 



1," 



PLATE II. 



\ 








^W ^0. 




F'igJO A 



PLATE II. 

Fig. 6— Condition of the parts on introduction of a scoop to 
remove cortex. 
A. — Incision. 

B. — Ciliary margin of iris where excised. 
C. — Iris against cornea, 
D. — Vitreous. 
E- — Anterior capsule. 
F.— Remains of lens in pupillary area. 
F' — Remains of lens inside capsule and behind iris. 
G. — Scoop in anterior chamber. 



Fig. 7 — Relation of the parts in intra-ocular irrigation. 

A. — Incision. 

B. — Nozzle in wonnd, introducing fluid from irrigating 
apparatus. 

C, — Posterior capsule of lens more or less pressed back by 
the fluid towards the position it had before the extrac- 
tion of the body of the lens. 

D. — Cortical substance. 

E.— Capsule floating. 

F.— Iris represented as pressed forwards by fluid towards 
cornea ; but if fluid was so directed as to come with 
any force in front of the iris, it would assume a 
backward position. 

G. — Cornea is pressed forward so as to assume its normal 
anterior convexity. 



Fig. 8 — Same as Fig. y, but representing more effective 
irrigation by nozzle in the capsular sac and behind cortical 
substance. 

A. — Nozzle — an tero- posterior vertical section, 
B. — Termination of nozzle with fluid issuing from slit in the 
end. 



Fig. 9 — Same as Figs, y and 8. but shewing a scoop nozzle 
with slit in posterior surface from which liquid issues. 
A. — Scoop nozzle, 
B.— Slit. 
C. — Ledge of scoop. 



Fig. io — Anterior view of jet issuing from simple nozzle. 
For purpose of illustration a strong jet is shewn. 
Fig. io a.— Lateral view of jet. 
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and in certain circumstances, such as escape of vitreous 
' and dislocation of the lens, may be indispensable, but for 
removal of residual cortex its use is very restricted. 

Fig. 6 shows the conditions under which a scoop is 
used to remove cortex. The posterior capsule of the 
lens is pushed forward by the vitreous, the torn capsule 
E is retracted and curled inwards, imprisoning cortex F', 
concealed behind the iris. F is cortex in the pupillary 
area. G is a scoop introduced into the puplllar)' area. 
It is well known that it can only be used safely in that 
region, i.e., to remove visible cortex. It cannot be 
employed on cortex enclosed in the capsule and concealed 
behind the iris. Its field is therefore very restricted. In 
simple extraction the only part of the lens area under 
view is that corresponding to the natural pupil — ^that is, 
about 5^ or '/lo of the anterior surface of the lens, or. in 
other words, J/^ or '/lo of ^^^ whole field of operation. 
The combination of iridectomy remedied this lo some 
extent, but, on the most favourable view, just about in 
proportion to the enlargement of the pupil. If iridectomy 
enlarged the pupil so as to expose one-fourth of the area 
of the lens, then the scoop might be used, and often only 
with partial success, on one-fourth of the field, but on the 
other three-fourths it could not be used at all. It 
only, too. can be used to deal with the opacities of a 
coarse character, and not with those of delicate and 
doubtful nature, or with a cortex which is transparent. 
All scoops, as scoops, must therefore be condemned as 
insufficient, but may be of service as auxiliaries in the 
manner hereafter described. 

TAe Force and Disintegrating Influence of a Liquid 

I introduced into the Eye, and what they can do. — 

I The methods of applying this force are illustrated 

' by Figs. 7. 8, and 9. Some features in the 

diagrams, and which truly represent what takes place in 
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actual Operation, stand out prominently — viz., that the 
tendency is to re-establish the normal relations of the 
parts. The liquid, whether introduced by a nozzle in the 
wound, as in Fig. 7, or well in the interior of the eye, as 
in Figs. 8 and 9, presses the posterior capsule of the lens 
backwards, usually causes the cut and torn capsule to come 
forwards, and to flap about according to the direction and 
force of the stream, and reaches every part of the interior 
of the capsule, searches every corner for cortical remains, 
whether large or small, concealed or exposed, opaque or 
transparent. The cornea assumes its normal convexity. 
The force is equable and gentle, and acts everywhere in 
the field of operation. 

But the liquid acts not by its mere force alone, but by 
its mere presence altering the character of the cortical 
substance, diminishing its cohesiveness and consistence. 

Whilst I think I have stated fairly what the^e 
different methods which I have here discussed may be 
expected to do and not to do separately, I wish to 
emphasize the fact that various combinations of them, as 
clinical experience has taught me, sometimes accomplish 
more than any one can do alone. 

Combinations of Methods. — The combinations of 

which I have experience are three : — 

1. Combination of Injection by Fine Hollow Needle 
and Massage. 

2. Combination of Scooping with Irrigation. 

3. Combination of Irrigation with Massage. 

Combination of Injection by Fine Hollow Needle and 
Massage. — The object of injection by the fine needle 
is not the immediate evacuation of the cortical substance, 
but to secure a separating action on the superficial 
layers of the cortex, so that in many cases, especially 
in transparent cortex, only a very little injection may 



REMOVAL OF CORTEX. 59 

be desirable. After injection a little delay in allowing 
the fluid to make its way may render material service. 
The capsule having been more or less disturbed in 
its connection with the body of the lens, a still further 
separation may be brought about by circular massage 
of the cornea at its periphery by the forefinger through 
the eyelid, and a massage from the centre towards 
the periphery. What is specially wanted is to separate 
the body of the lens from the capsule, to shift it, as a 
whole, and to make it start forward complete. Where 
the cortical substance is segmented, and partly opacified, 
it is my opinion that freer injection is necessary, and 
that it is well to move the needle about under the 
capsule in different directions whilst the injection is 
going on. In fact the needle may be made in this 
way to strip as it were the capsule off the lens in 
a wide area. 

Combination of Scooping with Irrigation. — Occasion- 
ally when the cortex is unusually tenacious, and the 
liquid force is not quickly effectual, the nozzle with the 
little ledge introduced as in Fig, 9 behind cortex, and 
made to move whilst injection is going on, is successful. 
When 1 speak of moving I do not mean a leverage 
motion, but simply a to-and-fro one in the axis of 
the chamber. 

Combination of Irrigation with Massage. — After 
the use of irrigation when it is thought likely there 
may be cortex behind the iris, or when a little piece 
seems to be peeping into the pupil ■ indicating perhaps 
much more concealed, massage may bring into view 
cortex not in the least previously seen, and may alter 
the appearance of what has been noticed in such a way 
as to enable the operator to judge more accurately the 
precise operative work he has to do. I have often seen 
the value of the use of irrigation and massage alternating 



62 CATARACT. 

cortex, and in case of small nucleus the latter might sink 
down and lead artificially to the same condition and the 
same troubles as are met with in Morgagnian cataract. 

(4.) When the cataract is in a young person and 
without nucleus, injection should be carefully watched. 
It may evacuate large masses from the area of the pupil 
by a very small capsular opening whilst cortex remained 
behind the iris. There is danger in this case in using 
the cystitome afterwards of rupturing the posterior 
capsule of the lens. The lesson is, therefore, to do little 
with the needle, but to trust to irrigation after expulsion 
of as much as possible by pressure. 

Probable Behaviour of Various Descriptions of 

Cataract. — The following represents what may be 
expected to happen on operating on various descriptions 
of cataract arranged according to the Classification in 
Chapter II. : — 
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CATARACT. 



CAPSUI^R. 

No Observation. 

CHANGES OF THE VARIOUS FORMS OF CATARACT 

AFTER COMPLETE DEVELOPMENT. 



(I.) With char- 
acters indicating total 
fluidity of lens. 

(2.) With lens of a 
dirty colour, with spots 
of greyish or brownish 
opacity or glistening 
deposits. 



Pressure, Massage, and 
Scoop. 

Description indi- 
cates result. 

On opening cap- 
sule a dirty grumous 
fluid will escape, but 
usually the deposits 
which are adherent to 
the capsule remain. 
Particles escaping 
from the capsular sac 
may adhere to the 
iris, and cannot be 
removed by these 
methods, but remain 
a source of danger to 
the eye, and may 
entail total loss. 



(3.)With characters May be difficult to 
indicating shrivelling remove. As a rule, 
chalky de^neration the whole lens in its 
and thickening of the capsule must be re- 
capsule, moved. 



(4.) With 
ing nucleus. 



a float- Should corneal sec- 
tion have been made 
above, after the rup- 
ture of the capsule 
fluid escapes, and the 
nucleus falls away 
from the section to 
the most dependent 
part, the nucleus usu- 
ally cannot be expelled 
by pressure, but must 
be scooped or hooked 
out. The seaion 
should, in cases of 
this kind, be made 
below. 



(5.) Capsulo- len- 
ticular. 



May be impossible 
to tear capsule at 
thickened part, there- 
fore thickened capsule 
must be cut round or 
torn off with forceps. 

If zonule of ^nn 
rupture, lens cannot 
be removed by pres- 
sure, but must be 
scooped out. 



Injection by Needle. 



Irrigation. 



Removes particles 
readily, and performs 
the toilette of the 
whole capsular sac 
and anterior chamber 
in the most perfect 
way. 



If it have been 
possible to open the 
capsule, and if any 
fra^ents be left, 
irrigation removes 
them when other 
means fail. 

Not required in 
such case for remov- 
ing lens, but possibly 
might be useful. It 
might be desirable for 
thorough cleansing 
out degenerate pro- 
ducts. 
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SECONDARY CATARACT. 

(I.) Fine membrane. — Knife needle cuts it readily, but uniform shape of rent in 
capsule not easily secured. (Fig. 55 a, 3, c, and d.) 

(2.) Membrane with different degrees of opacity. — May be cut at weak, clear part, 
and pushed out of the way, or extracted as m Figs. 54 and 55 should it not retract 
sufficiently. 

(3.) Dense opacity, with adhesions of iris. — As a rule« must be cut with intra-ocular 
scissors ; occasionally may be hooked out and cut off, as in Figs. 54 and 55. 



CHAPTER V. 



PREPARATION FOR OPERATION. 



For all important operations on the eye the preparation 
required is considerable and of a special character, and 
must be carried out with the greatest care. These 
preparations embrace : — 

(i) Preparation of the patient. 

(2) Selection and preparation of the ordinary 
instruments. 

(3) Preparation of the apparatus for injection and 
irrigation, as described in Chapter VI. 

(4) Selection of room with suitable light, and 
provision of suitable aids for examining the field of 
operation, viz., artificial light, reflectors, and mag^nifying 
glasses. 

(5) The providing of suitable assistance. 

(6) Antiseptic and aseptic solutions and dressings. 

Asepticism and Antisepticism in Ophthalmic 

Surgery. — As asepticism and antisepticism play such an 
important part, not only in the preparation for operation, 
but in the operation itself and in the after-treatment, 
it is desirable to consider the agents and the methods to 
secure these conditions. 

There are very different methods of obtaining 
asepticism and antisepticism according to the subject 
of the process, for we have to deal with steel and 
silver, rubber tube and glass, cutting instruments and 
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blunt ones, solutions and dressings, skin and mucous 
membrane, vascular and non-vascular parts, transparent 
and opaque structures, and finally the internal structures 
of the eye — the anterior chamber, the iris, the lens, 
and its capsule. 

So what may suit one description of instrument 
may not suit another, what may suit instruments may 
not suit the animal textures, and what may suit one 
animal texture may not suit another. 

Further, in relation to the agents to be used, some 
in certain strengths kill all germs, some kill some germs, 
and some in certain strengths only prevent fructification 
for a lime more or less long. 

So far. therefore, as asepticism and antisepticism 
being a simple, mere rule -of- thumb business, it is 
in ophthalmic surgery a highly technical and complex 
affair. 

The Micro-Organisms to be Killed or Develop- 
ment Restrained. — They are really pus cocci — 
staphylococcus pyogenes aureus, staphylococcus albus, 
and streptococcus pyogenes. Considering the universal 
prevalence of these organisms on the surface of the body 
and on mucous membranes, in air, water, soil, &c., if they 
were always potent hardly any wound could be expected 
to be free from inoculation leading to pus development. 
But fortunately, either through attenuation of the cocci 
or from the resisting power of the tissues, the dire 
consequences are not so prevalent as the universal 
existence of the recognised common cause or causes 
would lead us to expect. 



Antiseptic and Germicidal Agents.— These are 

of two main classes, viz., physical and chemical. The 
former are applicable to instruments, dressings, and 
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solutions alone, and the latter both to instruments and 
patients. The physical agents are — 

Boiling. 

Steam in motion. 

The flame of a spirit lamp. 

Chemical agents — 

Boracic acid and its solutions. 

Solution of perchloride of mercury. 

Solution of bin-iodide of mercury. 

H y dro-naphthol. 

Alcohol. 

Iodoform. 

Solution of chinosol. 

In estimating the relative position of these different 
agents as antiseptics and germicides, I take as my guide 
bacteriological research, so far as it bears on ophthalmic 
surgery. 

Physical Agents. — Boiling Temperature. — Ex- 
posure to a boiling temperature for a minute or two 
will infallibly destroy the micro-organisms I have 
mentioned, and all others of a like kind, when they are 
in a moist condition or moist heat is used. Even the 
spores of all known pathogenic bacteria are destroyed by 
a temperature of lOO** C. maintained for five minutes. 
Boiling, therefore, for all practical purposes, is sufficient 
to sterilize all instruments and solutions. All cutting 
instruments, such as knives, needles, cystitomes, and 
scissors, are injured in their temper by such an amount 
of boiling in water. It does seem strange that when 
temper is of so much importance, and the instrument 
maker requires years of experience to know how to 
temper a cataract knife, the very first act of the surgeon 
in the preparation for operation is to injure that very 
quality. Such injury would perhaps more than counter- 
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balance the gain from a rigid aseplicism of these 
instruments obtained by this method, and therefore it is 
well to modify it. Dipping them in boiling water for two 
minutes would perfectly accomplish all that is required, 
but I think mere immersion for about a minute would 
be sufficient for smooth instruments such as knives, 
needles, etc. 

The greatest danger is really from instruments having 
little niches in which septic material may be lodged, 
such as forceps and scoops and nozzles, which may be 
boiled freely. 

Steatn in Alotion or Streaming S/'eaw.— Streaming 
steam of a temperature of ioo° C. is a most effective 
germicide, in fact the same as boiling water. Hence the 
passing of steam through bottles and rubber and glass 
tubes effectually sterilizes them. 

Discontinuous Heating to Kill Spores. — This method, 
introduced by Tyndall, is now in general use in many 
bacteriological laboratories. The liquid to be sterilized 
is boiled for a short time, destroying all the bacteria 
in the vegetative stage. After the lapse of 24 hours 
another boiling is made to destroy bacteria, which may 
have developed from spores during that period, and 
on one or two further occasions after a like lapse of 
time. I mention this to indicate what must be done 
to have perfect security, but considering that the liquid 
I use for intra-ocular irrigation is distilled water, containing 
some chloride of sodium in solution, I consider one 
boiling is sufficient for all practical purposes. 

The Flame of a Spirit Lamp. — Passing instruments 
through the flame of a spirit lamp has been practised 
by many operators. Some years ago I followed this 
plan, but I have given it up, for it undoubtedly injures the 
quality of cutting instruments, which in eye operations 
is of far more importance than in ordinary surgery. 
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A nozzle or scoop, about whose asepticism one has 
doubts, may in an emergency be treated in this way, 
but the flame of the spirit lamp should not be regarded 
as one of the regular appliances for asepticism. 

Chemical Agents. — The agents commonly used 
in ophthalmic surgery are of the most varied power as 
antiseptics and germicides. It may be said of them 
generally that some are mildly antiseptic, but valueless as 
germicides, whilst others are powerfully antiseptic, but 
cannot be used in a strength sufficient or for long enough 
time in all circumstances as to be germicidal. The chief 
agents in common use are boracic acid, perchloride of 
mercury, biniodide of mercury, hydro-naphthol, alcohol, 
and iodoform. Chinosol is a new agent which I consider 
superior to all others. 

Boracic Acid is said to have a restraining power, or to 
be antiseptic in a proportion of i in 143, but a saturated 
solution does not kill pus cocci in two hours (Miguel). 
It is, therefore, useless as a germicide. 

Perchloride of Mercury has, according to Miguel, an 
antiseptic power in the proportion of i in 14,300, and, 
according to Sternberg, i to 15,000. Its restraining 
power is very remarkable. Koch has found that even 
the development of spores is restrained by i : 300,000 in 
a culture medium. Sternberg says that the pus cocci are 
restrained in their development by i in 30,000. It has 
been found that spores which have been subjected to the 
action of the perchloride, although not killed, will not 
grow after ordinary washing (Geppert), but a chemical 
agent must be used to neutralize the perchloride. 

Although there is a difference in the degree of the 
antiseptic power according to different observers, they are 
all agreed in placing it at a very high level. 
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The germicidal power is stated to be as follows for the 
staphylococcus aureus, in bouillon cultures : — 

I — 1,000. 8 sees. (Gartner and Plagge). 
I — 1,000. 2 minutes {Tarnier and Vigal). 
1 — 1,000. 5 minutes to 30 (Abbott). 

The probability is that these different observers 
experimented with cocci of different degrees of resistance. 

About its action on the staphylococcus albus I have 
no definite information, but this coccus is said to have 
little pyogenic capacity. 

The streptococcus pyogenes is killed by exposure for 
two hours to a solution of i in 2,500. 

Bin-iodide of Mercury, according to Miguel, is 
antiseptic in the proportion of i : 40,000, whereas 
Sternberg states it to be i : 20,000. 

Hydro-napkihol has been found, according to Foote, 
to have some germicidal power in the proportion of 
I : 2,300. but the conclusion is reached that a saturated 
aqueous solution (i : 1,150) does not equal a i per cent, 
solution of carbolic acid, which kills pus cocci in two 
hours. The germicidal power is therefore a negligable 
quantity. 

Alcohol. — The popular notion about the germicidal 
power of alcohol is quite erroneous. The mere dipping 
of an instrument in absolute alcohol gives no protection. 

lodofortn is supposed to be of very slight value as an 
antiseptic ; but from the fact that it is non-irritant, and 
may be kept in prolonged contact with wounds, it may 
have an influence in preventing development of germs. 
At any rale I have used it a good deal, and I believe it 
to have an influence in promoting the healing of wounds. 

C^iwoW.— This agent, which is a coal-tar product, 
I have been using in ophthalmic practice for upwards 
of a year and a-half. One part of chinosol in i 0,000 of 
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water is stated to kill in ten minutes the following 
pathogenic organisms — those of typhoid, diphtheria, 
cholera, and erysipelas, and the staphylococcus pyogenes 
aureus. It is non -poisonous, very soluble in water, does 
not form deposits in or combine with the tissues, but 
readily penetrates them, and finally does not coagulate 
albumen. It is said to have a germicidal and antiseptic 
power even greater than that of perchloride of mercury. 

Objections to Mercuric Preparations.— Whilst 

they may be used safely in a germicidal strength to the 
skin, they should be only used in an antiseptic strength 
to the conjunctiva, about i in 6,000, and with certain 
limitations. It is difficult to see what a momentary 
washing of the conjunctiva, by a solution of this strength, 
before operation can effect, but after the section has been 
made there are grave drawbacks to their use. Their 
power of coagulating albumen, and liability to form 
combinations with the tissues, and to cause indelible 
opacities, are qualities which may occasionally bring 
about disastrous consequences, but not in such number as 
to be a set-off to their positive advantages if there were 
no substitute. I think there is little doubt, too, that 
the solution of perchloride of mercury, whilst it may 
prevent suppuration, has the disadvantage of retarding 
the healing process. 

Solution of Chinosol as a Substitute for 

Mercuric Solutions. — This agent seems to have all the 
good points of the mercuric salts without their dis- 
advantages. I have abandoned the use of mercuric 
salts for a year and a-half, and I have been using 
instead chinosol, in a strength of i in 4,000 for application 
to the eyeball in operations on the eye, and likewise 
extensively in ulcers of the cornea, and occasionally 
I have injected a solution of one part in 8,000 into the 
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anterior chamber in extensive suppuration of the 
cornea with hypopyon, and I have not found any 
objection to it save that it smarts a little. It is my 
opinion that wounds and ulcers heal more quickly under 
the chinosol treatment than by any other, and with 
unusually slight opacity, and 1 think I have given it a 
long enough trial to speak decidedly. 



Explanation of the Success attending Antiseptic 

Methods. — The success in ordinary cataract operations, 
then, cannot be owing to germicidal action when 
momentarily applied to the conjunctiva, but doubtless 
to the selection of cases without any obvious affection 
of the conjunctiva and appendages, and to the care 
attending the preparation of the instruments, and 
the attention given to the hands, the solutions, and 
dressings. Besides the general cleanliness, as a necessary 
consequence of efficient antisepticism. embraces of course 
attention to the thorough washing of the parts around 
the operative field, and the application of antiseptics of 
sufficient strength to the lids. 

It may be reasonably asked, why apply an antiseptic 
solution to the conjunctiva at all during operation? It 
really secures, as a matter of routine, an aseptic liquid, 
and the prevention of the introduction of germs from the 
outside through the medium of impure water. 

In addition, as I have stated, the micro-organisms 
are not always virulent. Indeed, in wounds treated 
antiseptically, they may be present without doing any 
harm, Bossowski, in 50 cases of wounds, treated 
antiseptically, obtained bacteria from the discharges 
in 40, and in 26 of these he found staphylococcus albus, 
in 9 staphylococcus aureus, in 2 streptococcus pyogenes, 
and in 8 various non -pathogenic bacteria. In 45 
laparotomy wounds, examined by Ghrisky and Robb. 
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in which strict antiseptic precautions had been observed, 
bacteria were found in 30, and in 19 of this number 
staphylococcus albus was present, in 5 staphylococcus 
aureus, and in 3 streptococcus. 

Professor Gayet, of Lyons, made elaborate bacterio- 
logical investigation relating to the microbes of the 
conjunctiva, and states as a result that antiseptic or 
aseptic measures exercise only a very slight influence 
on the presence of germs in the conjunctival cu/ de sac, 
and that whatever care may be taken one is never 
certain of getting rid of them in the operative field, and 
further, that these germs are not all pathogenic, since the 
number of cases of suppuration in his practice was 6j4 
per cent., whilst the fertility of the operative field was 
75 per cent.* 

Preparation of the Patient. — When an operation 

has been decided on, and there is no evidence of any 
local affection to contra-indicate it, the surgeon should 
proceed to do it as soon as possible. It is a good 
rule to have the patient under the eye of a skilled 
nurse from the previous evening to ascertain whether 
there are any peculiarities or idiosyncrasies of which he 
should be aware. In this way information may be 
obtained which would not be got by direct enquiry. As a 
rule, the only matter to be attended to is the administration 
of a purgative when required the night before operation. 
If the patient suffer from any affection of the conjunctiva, 
or of the margins of the lids, or of the lacrymal passages, 
or even nasal passages likely to lead to an inoculation 
of the eye by pyogenic organisms, the operation should 
|)f postponed till such affection has been cured, or 
as far as possible mitigated. If there be no such 
evidence of a local affection nothing further is required 
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than washing the face with soap and water, and the 
subsequent application to the skin of the solution of 
chinosol. 

Wlien one eye has been operated on for cataract, 
and both eyes have been bandaged for a few days, the 
surgeon should allow the second eye to remain uncovered 
for a day or two before operating on it to remove 
the congestion and slight conjunctival discharge, which 
is frequently caused by the bandage, and should treat 
the conjunctiva with a suitable local application, nitrate 
of silver or other antiseptic as the case may be. 

Undoubtedly the conjunctiva of an eye which has 
been bandaged for some time affords a nidus favourable 
for the breeding of micro-organisms. 

Selection and Preparation of Instruments. — 

The operations for cataract really necessary are few in 
number, and require only a few instruments. There are 
some instruments hardly ever required, but which should 
be at hand for emergency. Whatever the operation may 
be, the surgeon requires a speculum to separate the lids, 
and a pair of forceps to keep the eye steady. A great 
many of the specula are radically defective in construction. 
The speculum I use is an old sort, which has the valuable 
property of never allowing the lids to slip out. The bent 
loop is complete, and not open at one side, as in many 
specula {see speculum in figs, in Plates V.. VI., and VII.), 
and the lids lie in a deep space or trough, from which no 
movement of the patient can relieve them. Any 
speculum from which the patient can wriggle out the lids 
is a bad one. The instrument is so long and so curved 
back towards the temple that the assistant can readily 
hold it and gently support it, so that the eyeball is 
relieved from any pressure of the Hds or of the instrument. 
I think the plain fixing forceps, without any spring catch, 
is the best (Fig. 12). 




For needle operation the only other instrument 
required is the needle (Vv^. i ;-,). 



For simple linear extraction, spear-shaped knife (Fig. 
14), curette and pricker {Fig. 15) are required, in addition 
to the speculum and fixation forceps. 




The following for Wecker's 3 Mm. flap in addition 
to the speculum and fixing forceps : — 

Graefe's knife (Fig. 16). 

Iridectomy forceps, straight and curved (Figs. 17, 18). 

Iridectomy scissors (Figs. 19, 20). 

Currette and pricker (Fig, 14), 

Critchett's scoop (Fig. 21). 

Taylor's vectis (Fig. 2ia). 

Spatula (Fig. 2ib). 
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For injection and irrigation the needles and nozzles 
for use with the irrigating apparatus are elsewhere 
described. 

For operations on the capsule : — 

Knapp's knife needle {Fig. 21c). 

Bowman's two stop needles (Fig. 13). 

A capsular hook (Fig. 2 id). 

Wecker's scissors (Fig. 21E). 




-liijmmniiiii 



Various modifications will be found of the most of 
the instruments to suit the particular views of individual 
operators, but in actual work the surgeon will find he 
can accomplish all the operative work on cataract he 
is ever likely to be called on to do with the instruments 
specified. 

These instruments should all be boiled for a few 
minutes with the exception of the knife, pricker, and 
scissors, which should only be boiled for about a minute 
in order to avoid damaging the temper of the steel as 
much as possible. I do not know of any efficient 
chemical germicide which does not injure steel instru- 
ments. 1 therefore do not put my instruments into 
any fluid after the boiling. 
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PREPARATION OF THE APPARATUS FOR INJECTION 
AND IRRIGATION. (Set Chapter VI.) 

Suitable Light and Optical Aids.— It is most 

important for all operations, and especially in operations 
on incomplete cataract, that the light should be good and 
reliable, and that its source be in such relation to the 
eye to be operated on that the view of the field of 
operation is not obscured by corneal reflexes. It does 
not matter whether the light be a northern or any other 
light if these conditions be fulfilled. 

In climates so fickle as we have in most parts of the 
United Kingdom, it is necessary to have available good 
artificial light if the operation is not to be postponed. 
It is not very unusual to find the light which was 
good at the beginning of an operation fail before the 
termination of it, and this is specially perplexing in 
extracting incomplete cataract. 

Now that electric light has come to be in such 
general use in cities and towns of any importance, the 
surgeon, as a rule, has little trouble in having a sufficient 
supply from the public electric works. When such is the 
case it should always be provided, as it makes the 
surgeon independent of atmospheric or other conditions, 
and enables him to see precisely what he has to do, 
and to judge of the condition of the cortex in all sorts 
of cataracts, complete or incomplete. The electric light 
lamp which I use is as follows : — -It consists of a lamp* of 
lOO-candle power enclosed in the metallic cylindrical 
case shown in Fig. 23, with a condensing lens at the end 
capable of being moved. If the light is placed at a point 
corresponding to the focal length of the glass, the rays 
emerging are parallel rays, and the surgeon, having 
ascertained this, can vary the intensity of the light by 



le wiib boib ibc electric and aceiyleoe lunp*. 



varying the distance of the condenser from the light. 
When it is desired to inspect the field of operation or to 
use the light in carrying out any step of the operation, an 
assistant directs the light on the eye to such an extent as 
the operator may desire. The lamp which I use may 
be placed so far from the eye to be operated on as not 
to interfere with the movements of the surgeon or his 
assistants. 

The electric light is certainly convenient, but not 
always to be had. Fortunately, however, it is now 
within the power of the surgeon to whom the electric 
light is not available to have acetylene light, an illuminant 
at least as good as the electric light, and very well borne 
by the eye. It may be had at a very small cost, and 
used anywhere. 

The apparatus for acetylene consists of a generator, 
an india-rubber tube to convey the gas to the burners, 
two acetylene burners, enclosed in a metallic case 
provided with a condensing lens, as described (Fig. 22). 
I have employed this light to the entire exclusion of 
daylight. In winter, throughout operations for incomplete 
cataract, and I can see cortical substance, whatever 
its character, and observe the action of the irrigation 
and injection with a distinctness not attainable by the 
very best daylight. There are no corneal reflexes, 
which are often so provoking and disconcerting in 
operations by daylight. So advantageous is this light, 
and so superior to daylight, that no operator who 
undertakes operation on incomplete cataract, if he have 
not the electric light, should be without it. Indeed, the 
light of a single burner is of 60-candle as against the 
1 6 to 30-candle power of the ordinary electric lamps used 
in private dwellings. 

AssiSt&ntS. — It is essential in all cases in which 
injection and irrigation are used to have one assistant 
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whose sole duty is to look after the preparation of 
the instruments and apparatus, and to have them 
always ready, and another assistant to help the operator. 

Antiseptic and Aseptic Solutions and Dressings. 

— A solution of chinosol, i part in 4,000, with sterilized 
cotton wool immersed, should be at hand, and all the 
dressings should have been sterilized in the usual way. 

If the surgeon use cocaine in solution it is necessary 
to use a fresh solution, because, if kept for some time, 
it develops poisonous products. Cocaine is decomposed 
by boiling. It must, therefore, be dissolved in a sterilized 
liquid. I have been in the habit for several years of 
putting into the eye the solid hydrochlorate of cocaine 
a few minutes before operation. 



CHAPTER VI 



DETAILED DESCRIPTION OF THE APPARATUS FOR 

INJECTION AND IRRIGATION— METHOD OF 

USE AND LIQUID TO BE USED. 



The instruments invented since 1884 to give effect to 
intra-ocular irrigation and injection are so numerous that 
it would take up too much time, and I think without 
corresponding profit, to describe them. I shall not even 
so much as mention the various instruments I have from 
time to time used, and my varied experiences during that 
period, but shall rest satisfied with giving details regarding 
the apparatus at present and for some time employed 
by me. 

The figures on Plates III. and IV. represent the 
character of the instruments and appliances so well that 
it is necessary here only to supplement by pointing out 
the purposes the different appliances are meant to ser\e. 
The whole apparatus, with the exception of the needles 
and nozzles, could be found in chemical and physiological 
laboratories. It may be described as consisting of a 
receptacle to contain the liquid to be used, a tube 
leading into it through which syphon action may be 
started by aid of Richardson's india-rubber pump, and 
an efferent tube to which the needles and nozzles mav 
be attached. 

Sterilizing and Irrigating Bottle. — The re- 
ceptacle for the liquid is a flat-bottomed Florence flask 



PLATE III. 

Acetylene Lamp. 
Fig. 22.— 
A. — Body of acetylene lamp. 
B-— Condensing lens. 
C. — Tubing from generator to lamp. 
D. — Stop-cock of acetylene burner. 
E-^Pin on which burner is supported. 
F- — Rods for regulating distance between lens and light. 
G. — Standard for supporting fittings. This is upwards of 

six feet high, and is fitted on a heavy metal base. 
H.^ — Rod for supporting acetylene lamp. 
I. — Screw for reflating height of lamp on stand. 
J. — Universal joint for setting lamp at any angle. 



Electric Light Lamp. 
Fic. 23.— 
K. — Sliding tube containing condensing lens. (N.B. — This 

tube is represented as sliding on outside of L. Since 

this drawing was made I have had the tube K fitted to 

slide inside, which I find better.) 
L. — Tube containing electric lamp of 100 c. p. 
M. — Ebonite handle. I have since had the ebonite handle 

made to grip on the outside of the tube L all round. 
N. ^Conduction wire. 



Nbbdlbs and Nozzles fok Injection and Irhigation. 

Fig. 24 — Cylindrical tube with flat central projecting stem. 
The india-rubber lube from the irrigating flask is passed over the 
stem on to the cylinder. Into the other end is inserted one of 
the needle terminals. 



Fig. 25 — Cylindrical tube with fine, hollow, straight needle at 
one end. The cylindrical tube is smaller than that represented 
by Fig. 24, and fits into it tightly. 



Fig. 26 — Front view, curved needle. 



Figs. 27 and 28 — Lateral views of needles, c 



Fig. 29 — Cylinder with needle end inserted into outer 
cylindrical tube. 



Fig. 30— Front view of simple irrigating nozzle. 
Fig. 31 — Lateral view of same. 



Fig. 32 — Front view of scoop irrigating nozzle. 
Fig. 33^Lateral view of same. 
Fig. 34 — Nozzle cleaners. 
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(See Plate IV.), into the mouth of which is inserted 
a close-fitting cork through which two glass tubes pass. 
The short lube with the bulb just passes through the 
cork, and may remain always in the same position. The 
other tube is so long that it may be pushed down 
to the bottom of the flask. 

The advantage of the Florence flask as a receptacle 
for the liquid consists in the fact that it is suitable 
both for carrying out the preliminary precaution of 
sterilizing the liquid, and for the actual operation. It 
makes one apparatus take the place of two, and does 
away with the necessity of transferring the liquid from 
one vessel to another. The flask with the flat bottom is 
much more convenient and handy than the common 
round- bottomed form. 

The cork is of ordinary corkwood, which serves the 
purpose much better than the rubber cork. The long 
tube can be readily pressed down into the liquid, or 
pulled out of it, as may be desired, without taking out 
the cork. 

Into the bulb on the short tube is inserted cotton 
wool, which, whilst it readily allows steam to escape, 
prevents germs passing from the air outside into the flask 
during the cooling of the liquid or during the pumping of 
air into the flask by Richardson's pump. 

Fig. 35 represents the flask with the liquid being 
sterilized by boiling. The liquid must not fill the bottle, 
and the ends of the glass tubes which pass through the 
cork must be a considerable distance above the level of 
the liquid when boiling is going on. Were this precaution 
not attended to there would be an escape of boiling 
liquid through the tube which dipped into the liquid, and 
which would be highly inconvenient. As may be seen in 
Fig. 35. steam issues from both tubes, so that not only is 
the liquid sterilized, but the tubes likewise by the steam 
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in motion. The india-rubber tube into which the needles 
and nozzles are to be inserted should be attached to the 
arm of the long tube, as shown in the figure, for purposes 
of sterilization. The rubber bellows shown in Fig. 38 
must not be attached during the boiling, because, there 
being a valve permitting only of ingress but of no egress, 
the steam would not find exit through the tube, and if the 
pressure of steam were sufficient, either the cork would 
be blown out of the flask or the latter would burst I 
notice this particularly, as it is a mistake which might 
readily occur in the first use of the apparatus. The 
boiling should be continued for about ten minutes. 
When stopping the boiling, an ordinary clamp (a. Fig. 
36) should be put on the end of the india-rubber tube, 
whilst the short glass tube with the bulb should be 
allowed to remain open. Were the rubber tube not so 
clamped, the air, with whatever germs it might contain, 
would be sucked into the apparatus during the con- 
densation of the vapour in the process of cooling, and the 
germs would be deposited chiefly in the tube. Thus, 
were this detail not attended to, the process of sterilization, 
instead of being a source of safety, might be positively a 
cause of disaster. WTiilst a single boiling, as above 
described, will kill any of the pathogenic organisms likely 
to be met with, if the most absolute certainty be desired 
Pasteur s method of a like boiling on three successive 
ilays, so as to destroy spore-bearing organisms, may be 
ailopted. But if an operator do as I recommend, use 
only distilled water with a little chloride of sodium 
dissolvcil, reser\-e the apparatus for cataract operations 
alontN clamp the rubber tube when the apparatus is not 
in use, it is obvious that a single boiling before operation 
is all that the most exacting care should require. 

Needles and Nozzles.— These are represented on 
Plato UK The netxlle consists of two separate parts. 



PLATE IV. 

Fig. 35--Flat-bottomed Florence flask, during boiling. 

A.— Fluid in bottle. 

B.— Glass tubes with the ends well away from the fluid. 

C. — Small glass bulb on short glass tube, containing cotton 
wool to prevent entrance of germs. 

D. — End of tube for subsequent attachment of india-rubber 
pump. 

E. — India-rubber tube for attachment of needles and nozzles. 

F. — Steam issuing from tubes. 



Fig. 36 — Same flask just removed from flame, to be allowed 
to cool. 

A. — Clamp applied on rubber tube to prevent entrance of 
germs on cooling. 

B. — Small glass tube with bulb, allowing escape of steam. 
Both the ends of the tubes inside the bottle are out of 
the fluid. 



Fig. 37 — Incubator, with thermometer shewn at one side, and 
gas regulator at the other. 



Fig. 38 — Irrigating apparatus ready for use. 

A. — Assistant's hand holding bottle; thumb pressing on 
cork. 

B — India-rubber pump attached to short glass tube. 

C. — Assistant's hand holding rubber ball and pressing it to 
start syphon action. 

I). — I„ong glass tube now pressed down to bottom of flask. 

Iv — Xeedle held loosely by surgeon, allowing water to be 
pumped through. 
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:., a cylindrical tube with a flat projecting stem 
(Fig. 24), and another tube, partly cylindrical and partly 
flat, like the terminals of some hypodermic syringes, fitting 
tightly in the former, to one end of which the hollow 
needle end is attached (Fig. 25). The parts put together 
are represented in Fig. 29. There are two advantages 
in having the needle so separated into two parts— 
(i.) The hollow needle end may be placed in position to 
direct the stream of water in any direction. (2.) In case 
the water in the long tube should become too cool it 
would be rather a slow process to pump it out through 
the hollow needle terminal. By slipping out the cylinder 
with the needle, and letting the water flow freely, the 
desired temperature is quickly secured, and the needle 
end can be at once replaced. The needle terminals may 
be either straight or curved. Fig. 25 represents front 
view of straight needle, and Fig. 26 that of curved 
needle. Figs. 27 and 28 represent lateral views. 

The nozzles are two in number. Fig. 30 represents 
front view of common nozzle, and Fig, 31 lateral view of 
the same. The latter shews the slit in the end. Fig. 32 
represents front view of scoop irrigating nozzle, and 
Fig. ^^ lateral view. The latter shews slit on the 
posterior surface. 

Fig, 34 represents nozzle cleaners. In case of any 
irregularity or stoppage of the flow from the nozzles, the 
nozzle cleaner is to be passed through the slits. 

The central flat stems on needles and nozzles are 
an important feature in the construction of the instrument. 
The rubber tube to convey the liquid from the flask 
is passed over the stem on to the cylinder. The stem 
serves the double purpose of providing a resistant body 
to grasp through the rubber tube, thus giving steadiness 
and security, and affording a delicate and efficient means 
of controlling the flow of the liquid. 
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The body of the needles and the whole of the 
nozzles 'are of silver. The hollow needle ends are of 
platino-iridium, which material answers admirably because 
of its hardness, non-liability to rust, and capability of 
being sterilized by heat without injury. 

The needles and nozzles are boiled with the ordinary 
instruments, and are attached to the rubber tube when 
required. 

How to maintain the Apparatus at a Suitable 

Temperature. — The temperature of the Hask will, of 
course, in a short time become the same as that of the 
surrounding atmosphere. It is, therefore, sufficient that 
the assistant or nurse should have the sterilizing done 
some time before the operation. The next matter 
claiming the attention of the surgeon is the maintenance 
of a fairly uniform temperature during the whole time of 
the operations. This is important especially when an 
operation is slow, or when a number of operations must 
be performed in succession. It is my opinion that a 
temperature of blood heat, or perhaps a degree or so 
above it, is the best, and I refer to this point because I 
am aware that all surgeons do not attach to it as much 
importance as I do. Any temperature considerably 
above blood heal or a little below it is disagreeable to 
the patient, and would be liable to cause more or less 
involuntary muscular action, but free irrigation with a 
temperature lower than that of the body would be a 
dangerous experiment, and one which could hardly fail to 
injuriously affect the circulation and nutrition of the eye. 

The difficulty referred to may be readily overcome by 
using an incubator the same as those in use in bacterio- 
logical laboratories. Fig. 37 represents one which 1 use 
at times.' It is large enough to hold four irrigating 

* If gas be uied oi the beating ogcDi lor tbe iacubaior. it li necessair to pul a 
gDveraor OB the pipe giving the gu supply, lo ai Id regulate the preisuie of Itae goi, and 
coniequeotly the beat of ibe Hume. 
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bottles, and the temperature can be fixed and kept at the 
degree at which the operator desires. By having more 
than one irrigator always ready, when the one in use 
becomes too cool from exposure to a lower temperature 
it can be replaced in the incubator and another taken in 
its place. 

The surgeon may not think it necessary to use an 
incubator, but rather prefer to adopt a simpler method, 
and to put up with a little inconvenience. His assistant 
or nurse must then resort to the common expedient of 
cooling the bottle when it feels too warm by setting it in 
cold water, and re- warming it over the flame, or placing it 
in warm water if getting too cold. The water in tube at 
the beginning of the flow is sometimes relatively cold, 
and the surgeon must let the water flow on the back of 
his hand till it reaches what he judges a pleasant 
temperature. This is the method 1 have practised for 
many years, and I have found the hand a sufficiently safe 
thermometric test. 1 at one time had a thermometer 
inserted in the cork, but 1 have abandoned that long ago. 



Different Modes of Using Irrigator.— if there be 

no obstruction in the tube, needle, or nozzle, the fluid 
immediately flows on pressure of the rubber ball ; if it 
do not the surgeon must not endeavour to use force. 
If he do he will either blow out the cork or burst 
the bottle. He must make the needle or nozzle pervious. 
The flow having been started there are three actions 
between which the surgeon must discriminate. 

(l.) Syphon action.^ 

{2.) Jet action. 

(3.) Air pressure, or air pressure plus syphon action. 

* 1 have 10 cauiion tbe reader aKainsi Ibe dangerous pmciice of slarlmg 9)'phDn 
Bcllon by blowing down (be ibort tube wilh Ibe momb. a practice which be mlgbl 
readily adopt from [egording the bad example of using Ibe mouth with Teale's Suciioo 



88 CATARACT. 

The first is obtained when the nozzle or needle is at 
a lower level than the flask after syphon action has been 
started. 

The second, when the assistant makes quick inter- 
mittent pressure on the tube conveying the liquid as 
in Fig. 48. 

The third, when the ball is pressed and forces out 
the fluid, when the terminal is at a higher level than 
the flask, or when the ball is pressed when syphon action 
is already in operation. 

Preparation of Irrigator for Operation.— When 

the irrigator is required the clamp is taken off the 
india-rubber tube, and the needle for intra-capsular 
injection, or the nozzle for irrigation, is inserted in the 
tube, the long glass tube is pressed down into the bottom 
of the liquid, and the rubber bellows fixed on the short 
glass tube (Fig. 38). The nurse holds the bottle by the 
neck with one hand, keeping the cork in place with 
the thumb, whilst with the other hand she presses on the 
rubber ball. When the liquid flows the surgeon seizes 
the rubber tube where it covers the central pillar of the 
needle or nozzle and stops the flow. Fig. 38 represents 
the apparatus ready for use. The surgeon should always 
observe the force of the liquid before introducing the 
needle or nozzle into the eye. 

Injection and Irrigation, Slight or Free.— 

Those who use irrigation practise it in various degrees. 
Some only introduce a few drops into the anterior 
chamber, whilst others irrigate with a free hand. The 
instruments used by different surgeons will give almost 
an idea of their practice. Wecker, with the instrument 
which he describes, and which resembles a small ear 
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speculum with the broad end covered with india-rubber, 
and a fine terminal attached to the small end, pressure 
being made on the rubber by the tip of the index finger, 
could not possibly make an injection of more than a 
few drops. Panas' instrument is of a like kind. The 
irrigating apparatus of Gayet is large, like what I use, 
and he irrigates with a free hand, as I have always 
done. 

In relation to operations on the eye, from the 
smallness of the organ there is an idea, and a proper 
one too, that everything should be delicate, but there 
is a confounding of smallness and largeness with delicacy 
and the want of it. 

Whilst instruments to be introduced into the eye 
must necessarily be fine, it does not follow that the 
accessories should be small. There is no advantage 
in having a small receptacle for the liquid, but, on the 
contrary, a positive disadvantage. It is to be remembered 
in this instance that the active agent is the liquid, and 
the instrument merely the channel of conveyance, and 
that a fine jet with concentrated force is more likely 
to be injurious than a larger jet with diffused force. I 
consider it desirable that the surgeon should have an 
apparatus such as I have described with which he can 
at his will irrigate, either slightly or freely, either by 
drops or by a stream. 

The Liquid to be Used.— For many years I have 
used a solution of chloride of sodium in distilled water 
(4 grs. to the oz.) to approximate to the composition of 
the aqueous humour, and I have had no evidence of it 
having been injurious in a single instance. Not only is 
there vast clinical evidence on the side of the physiological 
saline solution, but experimental research is very strongly 
in its favour. The operator would do well to avoid 



being led, except for very special reasons, to use any 
medicated solutions in the pursuit of intra-ocular 
antisepticism.* 

Tenacity of Prejudices.— It would seem rather 

strange that, whilst surgeons have in the operative 

* Al nn opporlune moment, Nuel and Cornil published obserralioDS on the action 
of Tarious agents on the endothelium of Ihe anterior chamber. They found that the 
conlaci of even pure water was mortal lo the endothelium, that the physiological solutioa 
of chloride of lodium is inoffensive, that the solution of mercuric salts kills all the 
endothelial layer of Ihe contea even al a dilution which does not kill microbes. Amongst 
antiseptic solutions, the solution of boracic acid alone does not exercise any action on 
epithelial ix\\a.—Ari:Aitia ilophlkatmoltgU. 1890. 

It is true that Ihe endothelium destroyed by contact with pure water and by vanout 
agents is regenerated, but still it is wissr to avoid even this, (or it cannot be beneficial 
Tbe solution of boracic acid is a very weak antiseptic, and is useless for antiseptic 
purposes. But tbe evil effect of mercuric salts is not limited 10 the destruction of the 
epithelial cells referred to by Nuel and Cornil. Clinical eiperience has shewn thai 
mercuric salts ore liable to form combioations wilh, and 10 be deposited in the corneal 
Einictures, to cause corneal inDammalion of a peculiarly obstinate and dangerout 
Character, and to lead to indelible corneal opacities. 

The subject of Intra-ocular antisepticism in cataract operations is so instructive and 
full of Wkiming thai it is well to refer to it here with a little detaiL Shortly after I bad 
made known my method of using irrigalion as a mechanical force, Professor Panat, 
impressed wilh the idea that iritis, and other inflamniations after operations was due to 
germs which somehow got into Ihe eye during Operation, adopted intra-ocular injection 
for antiseptic purposes. He used a solution of binjodide of mercury, one part in ao.ooo 
of distilled water, to inject into tbe anterior chamber after tbe removal of Ihe len*. 
Panas bad many followers, but fortunately the evil effects of the mercuric solDlions wen 
loon discovered, and intra-ocular antisepticism. a baneful grad on simple iDlra'Oculai 
irrigation, has happily almost altogether fallen Into disuse. Professor Gayet had a 
remarkable experience. He states that during tbe summer of 1885 be had numerous 
suppurations of tbe eye after cataract operations, and he naturally thought they were 
owing 10 want of rigorous antisepsis. He then used irrigation cbleily in the wound wilh 
a solution of percbloride of mercury, one in d.ooo, a little of the liquid entering tbe 
anterior chamber. Tbe habit of irrigalion having been formed. Gayet irrigated more 
freely, remarking the evacuation of blood and the debris of the lens. With these 
prolonged irrigations, Ihe inconvenience of ttie percbloride soon became manifest, a 
considerable number of the cases al Ihe Rrit dressing shewed a more or less greyish tint 
in the cornea, which be considered owing to the local action of some irritant To 
ascertain whether this greyish tint was owing to the action of Ihe percbloride he made tbe 
following experiment. He operated on the same day on ao patients — in 10 he irrigated 
the anterior chamber wilb a mercurial solution, and Ihe oiher 10 with water which had 
been boiled; not one of the eyes irrigated with water showed any corneal trouble, wbilM 
all those Itealed wilh the mercurial solution had ifae characteristic tint. An interesting 
accident occurred at a period after be had abandoned mercurial solutions for intra- 
ocular irrigation. Four or live patients presented corneal opacities like those observed in 
previous yean, and another series of cases were similarly affected. It was found that a 
new infirmary attendant had mistaken a bottle of a solution of mercury for one of 
sleriliied water, and bad taken Ihe former, and handed it to Gayet. who used it for 
irrigation. The results were disastrous. Tbe opacities in tbe substance of tbe cornea 
were persistenL Some of the palienti who relumed two years after presented opacitiel 
as dense as at first, and had gained nothing by the operation. 
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treatment of cataract introduced needles, knives, scoops, 
curettes, and suction instruments into the eye millions of 
times, dreadful consequences should have been appre- 
hended from the introduction into the eye of a drop of 
pure water or of a solution of like constitution to the 
aqueous humour. I should not refer to this were it not 
that old and vulgar notions die hard, retaining for a long 
time their hold against reason and common sense. Since 
1884, however, the accumulated experience of surgeons 
in all parts of the world should be so great as to convince 
the most timid and doubting that careful irrigation with 
the physiological saline solution under antiseptic pre- 
cautions is harmless. Yet within the last few years 
surgeons of eminence have expressed opinions not in 
advance of that of Sir David Brewster's critic, quoted in 
foot-note.* 

Exclusive Charge of Irrigator by Experienced 

Nurse. — it will be obvious that in a matter involving 
such care, knowledge, and responsibility, the whole 
charge of the preparation and management of the 
apparatus should be in the hands of a thoroughly reliable 
and intelligent person. Here experience counts for so 
much, that the surgeon should have trained to this duty 
a nurse in whom he has absolute confidence. Such a 
nurse, from observation of the course of operations, knows 
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A writer, signing himself "J. H.," evidently au laurasl in ophthalmic matters, 
commeotsas follows in the DuUin Journal of .Mrdicul SeitHci. of May. 1S38:— '-The 
mere letting out the aqueous humour might possibly have been unalieoded with any great 
harm, but from the second plan it is reasonable to suppose that the wound of the cornea, 
tit irrilalion by the pipe of the syringe, the forcible inlroduclion of a strange fluid among 
(he delicate lextores of tbe eye. would have produced such id innammation as would 
tanvecoxl Sir David Brewster ihai precious organ — a dear price lo pay for a ibeory." 
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exactly what to do without being told. Indeed, any 
directions, as I have seen, may be dangerous. Suppose the 
needle or nozzle is in place, and the surgeon is obliged to 
give even a word of directions to the nurse, the patient 
may think the observation made to him, and may comply 
with the supposed directions, with result not desired. For 
example, if the surgeon direct the nurse to elevate or 
lower the flask by saying the words ** Up" or ** Down/' 
the patient may look up or down, as I have seen. With 
the present arrangement of all the needles and nozzles 
with the central stem, however, I have now a controlling 
power over the force which I previously lacked. 



CHAPTER VII. 



OPERATIONS. 



Mv great object being to extend the field of cataract 
operations by dealing with the cortex efficiently, it 
occurred to me at first that I might limit my observations 
to thai single detail, but it has appeared to me evident 
that such a fragmentary treatment of the subject would 
be unsatisfactory — -for in different stages of various 
operations the method advocated for the treatment of 
unripe cataract obtrudes itself for other minor purposes — 
I therefore, for the sake of brevity, state shortly the 
modes of operation which I have followed. 

I think, for all ordinary cases of cataract, complete 
and incomplete, the following modes of operation will be 
sufficient, viz. — ist, The Needle Operation; 2nd, Simple 
Linear Extraction ; 3rd, Wecker's 3 Mm. Flap : 4th, 
Iridectomy in the Exceptional Cases of Zonular Cataract 
in which the clear lens area is pretty large, and without 
signs of the spreading of the opacity. 

Before entering on a description of the operations, to 
avoid repetition I think it well to give full details in 
relation to the technique of intra-ocular injection and 
irrigation. 

Technique of Intra-capsular Injection by Hollow 

Needle- — -The needle should be secured by the surgeon 
by holding the rubber tube, covering the central pillar, 
between his thumb and forefinger, as in Fig. 2^. The 



water should be pumped through to see thai the needle 
is not obstructed, and to start the syphon action. The 
needle being so fine, the syphon action is not often so 
great as to give a stream of sufficient force to escape 
when the needle is introduced inside the capsule. As a 
preliminary the surgeon should always observe the force 
with which the liquid escapes. 

Care should be taken to prevent dropping of water 
from the needle on the eye or on the lids, as involuntary 
motion of the eye or the lids is, according to my 
observation, far more likely to occur from this simple cause 
than from free intra-ocular injection or irrigation. The 
flow should, therefore, be stopped before introducing the 
needle by pressing the rubber tube on the central pillar. 

Whether the section be made above, below, or 
vertically, the needle should be placed on a line with and 
nearly parallel to the incision, and made to glide in by a 
gentle lateral motion. When in the anterior chamber, 
and safely guided over the iris, if iridectomy have not 
been performed, it is to be passed gently inside the 
capsule of the lens and directed superficially under the 
capsule, as shown in Fig. 3, Plate 1., and not towards the 
centre of the lens. When there is abundance of soft 
cortex the needle may be promenaded freely. When in 
place, the grip on the needle being relaxed, the water 
may escape through the syphon action of the tube, the 
force being regulated by the elevation of the flask. 
Should the flow, however, not take place, as is probable, 
the fluid should be pumped by the finger and thumb of an 
assistant, acting on the rubber tube on any convenient 
part. (See Fig. 48.) 

The amount of the injection is perfectly under the 
control of the operator. 

When the lens is sclerosed, it may not be possible to 
introduce the needle inside the capsule, and when there 
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is evident resistance the surgeon should desist in the 
attempt, regarding the difficulty, as elsewhere remarked, 
as diagnostic of sclerosis. 

Technique of Intra-ocular and Intra-capsular 

Irrigation. — The preliminary steps are just the same as 
for intra-capsular injection by the fine needle, the nozzle 
being substituted for the needle. But if both the 
injection by the fine needle and irrigation by the 
nozzle be required on the same day, it would be more 
convenient to have separate bottles and tubes for each. 

The same care should be taken to prevent dripping 
of the fluid on the eyeball or margins of the Hds. 

The fluid may be Introduced in four ways — 

(i.) By depressing the sclerotic side of the incision 
by pressure of the nozzle upon it. 

(2.) By introducing the nozzle inside the wound. 

(3.) By introducing the nozzle well into the anterior 
chamber. 

(4.) By introducing the nozzle behind cortex, and 
if the cortex be inside the capsule the surgeon is sure 
of carrying out perfect inti'a-capsular irrigation. 

The varieties of intra-ocular irrigation stand as 
regards efficiency in the order in which they are 
specified. 

When the scoop nozzle, with the slight ledge on 
the end, is used for cases of very resistant cortex, 
a slight to and fro motion of the nozzle when placed 
behind the cortex, but not in any sense a leverage 
motion, whilst irrigation is going on, aids materially 
in removing it. 

When extraction is performed without iridectomy, 
and there is a prolapse of the iris after expulsion 
of the lens revealing the presence of peripheral cortical 



96 CATARACT. 

substance, it is well not to return the prolapse 
immediately, but to introduce the nozzle over the iris 
into the anterior chamber and irrigate.* In this way 
irrigation on the exposed cortex has much more effect. 

Sometimes when irrigation is going on the iris is 
pressed backwards, and the anterior chamber becoming 
apparently very deep, and the cornea assuming its 
full prominence, the operator may fear some accident. 
This condition, in case there is no obstruction to the 
exit of the fluid, only indicates that the space which 
formerly contained both aqueous humour and lens has 
resumed its normal relations, and that the iris by the 
current of water has been pushed back into the position 
formerly occupied by the posterior capsule of the lens. 
Whilst the condition of the parts shews that the fluid 
instead of disarranging the relations has in great measure 
restored them, it is a hint that further exercise of 
the same force would not be judicious, and that on 
the contrary it should be diminished or stopped for 
the time. Further, the depression of the iris whilst 
it shews force likewise demonstrates that that force is 
not exercised in the most effectual way. For if any 
cortex is imprisoned in the capsule the fluid actually 
whilst pressing the iris backward likewise presses the 
anterior capsule on the cortex. 

Figs. 7, 8, and 9, Plate II., represent nozzles in 
different positions. 

Needle Operation. — The needle operation is 
indicated in young children (see Fig. 40). The instru- 
ments required are those mentioned in Chapter V. Before 
operation the pupil should be dilated with atropine. The 
operation consists in the introduction of the needle 
through the cornea near the peripher)% the passing 

♦ Cataract operation without Iridectomy.— Cant, Tke Lancet, asth October, 1890. 
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PLATE V. 



Needle Operation and Simple I^inear Extraction, 



Fig. 4o^Needle operation. 



The following figures on this plate represent the various 
stages of the operation of simple linear extraction, with injection 
and irrigation : — 

Fig. 41 — ist stage. 



Fig. 42 — 2nd stage — Introduction of fine needle for injection. 

A. — Position of needle before introduction, nearly parallel 
to wound. 

B. — Needle through wound and inside capsule of lens. 



Fig. 43 — 3rd stage — Cystotome tearing capsule. 



Fig. 44 — ^4th stage — Expulsion of soft lens. 



Fig. 45 — 5th stage — Irrigation with nozzle in wound. 

In this operation it will be noted that the speculum is kept in 
place during all the stages except the 5th stage. 
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of the point into the area of the pupil, and the incision 
of the capsule to the extent of about a line and a-half. 
and the repetition of a like operation as circumstances 
may indicate. The only remark I think it necessary 
to make is in condemnation of the method of conducting 
the case in such a manner as to take many months 
in the process of absorption. For in this way a great 
and prolonged effort is cast on the absorptive capacity 
of the eye, and there is liability to the thickening of 
the capsule, and proliferation of the intra-capsular cells, 
and formation of a secondary cataract. I am of opinion 
that except in very young children it is belter to 
run the risk of rather a quick swelling with early 
extraction by a linear incision, especially now when 
irrigation may be relied on to free the eye from lens 
matter in a way which could not be previously done. 

There is no precise limit as to the age at which 
this operation should be done, but when a child reaches 
an age at which it can be controlled and guided more 
or less by reason, linear extraction either immediate 
or following a previous needling should be resorted to. 

Simple Linear Extraction.— This operation is 

applicable to persons up till about 30 years. The 
instruments required are those elsewhere mentioned. 
The speculum having been applied, and the con- 
junctiva and subconjunctival tissue seized by forceps 
at the inner part, the knife is introduced through the 
cornea at a point corresponding to the pupillary margin 
when the iris is in medium dilatation, and thrust across 
anterior chamber in front of the iris (see Fig. 41). 
If the cortex is striated, segmented, or not uniform in 
appearance, it is well to introduce the fine needle inside 
the capsule of the lens (Fig. 42), and to inject a little 
of the physiological saline solution, already described, 
warm. 
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The operator, as already hinted, must take care not 
to use the hollow needle with the view of evacuating the 
greater part of the lens. For if he did so he might clear 
out the greater part of the cortex in the area of the pupil 
only, through an insufficient opening in the capsule, 
leaving masses unaffected behind the iris. He would 
find it impossible, in such circumstances, to enlarge the 
capsular opening by the cystitome (Fig. 43) without great 
risk of opening the posterior capsule, and thus causing 
the escape of vitreous. The object of the needle is not 
really to clear out cortex, but rather to separate the lens 
from its capsule, and to disintegrate the substance of the 
lens quietly and slowly by the action of the liquid. After 
the cystotomy as much of the lens as possible is pressed 
out in the usual way by the action of the forceps on the 
inner part of the eyeball, aided by the curette pressed 
upon the sclerotic side of the valve-like wound, or 
introduced into it, and turned laterally so as to cause 
the wound to gape a little (Fig. 44). Should the 
whole not escape, irrigation may be done by the finest 
nozzle placed in the wound, and in rare cases a little in 
the anterior chamber (Fig. 45). 

Wecker's Three-Millimetre Flap.— This operation 

is applicable to persons of 30 years and upwards. The 
instruments required for this operation have been 
mentioned in Chapter V. 

I assume that the cataract is incomplete, and requiring 
both intra-capsular injection by fine needle, and, after 
expulsion of the nucleus, the removal of cortex by 
one of the various methods already mentioned. The 
following in such case are the stages of the operation : — 

1st Stage — Section above by Graefe's knife at the 
junction of visible cornea and sclerotic, of three millimetres 
in depth or thereabouts (see Fig. 46). 
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PLATE VI. 

The figures on this plate represent the various stages of the 
operation for cataract by Wecker's section, with iridectomy, 
injection, and irrigation. 

Fig. 46 — ist stage. 
A.— ^The speculum. 
B. — Fingers of assistant holding speculum, so as to prevent 

patient pressing the speculum agaiust the eyeball. 
C. — ^Graefe's knife, with punuture and counter- puncture at 

corneal margin. 
D. — Holding forceps. 

Fig. 47 — 2nd stage — Typical iridectomy. 

Fig. 48 — 3rd stage — Speculum has been removed, 
A. — Forefinger of surgeon pulling up upper eyelid, and 

securing it by pressing it against orbital margin. 
B. — Finger of assistant pulling down lower lid. 
C— Fine needle for injection, introduced inside capsule. 
D.— Lens bulged forwards on injection, causing pupil to 

dilate widely. 
E. — Dotted line representing excursions of needle inside 

capsule in cortical cataract. 



Fig. 49 — 4lh stage — Pricker used freely. 



Fk;. 50 — 5th stage — Expulsion of body of lens. 

Fig. 51 — 6th stage — Irrigation, 

A. — Nozzle in wound and slightly in anterior chamber. 
B.— Cortical remains. 

C. — Iris contracted under irrigation, causing pupil to return 
to normal condition, as shewn in Fig. 47. 

It will be observed that in the 3rd, 4th, 5th, and 6th stages 
the speculum is not used, and the eye is not fixed. 
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2nd Stage — Small iridectomy. As a rule, iridectomy 
should be performed in incomplete cataract ; however 
there is no advantage, but I think a disadvantage, 
in a large iridectomy (see Fig. 47). 

After iridectomy, but not because of it, but rather 
from a section too much in the sclerotic, the anterior 
chamber may be filled with blood. This is a very 
irritating occurrence, for which various expedients have 
been tried often without success. The ordinary resources 
are — Pressure through the cornea, massage, introduction 
of a curette into the wound to make it gape, the 
seizure of the conjunctiva by forceps over external 
rectus to make pressure on the ocular contents. The 
quickest way, however, to get rid of or diminish the 
obstacle is to irrigate the anterior chamber and rupture 
the capsule of the lens as quickly as possible. Once the 
lens comes forward there is at this stage no more trouble 
from hsemorrhage in anterior chamber. 

3rd Stage — The introduction of the fine needle inside 
the capsule of the lens. This requires careful attention to 
the character of the cataract, and a clear understanding 
of what is intended to be accomplished. If the cataract 
is the striated, flaky, semi-transparent form, the needle 
is easily introduced, and the water either flows 
through syphon action or may be pumped, as already 
described, by an assistant. If on a little irrigation or 
pumping, in a case not far from the complete stage, a 
quick change becomes manifest, then it is better to 
remain satisfied with a little ; but if it Is evident that the 
cortical alterations are very incomplete, it is well for the 
operator, as noted elsewhere (see p. 59), to sweep the needle 
round freely just under the capsule, tearing ofi"the capsule 
widely, whilst the irrigation or pumping are going on all 
the time (see Fig. 48). I have always regarded this 
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procedure as perfectly safe, and free from any risk of 
causing prolapse of the vitreous in the forms of 
cataract with a large quantity of cortex. Should 
the cataract be of the nuclear form, however, the 
surgeon must be on his guard not to mistake a hard 
sclerosed clear cortex for a soft clear cortex. I have 
dealt with the various elements to be considered in 
forming a diagnosis. If the fine needle do not enter 
readily it must not be forced, but the difficulty of 
introducing the needle must be regarded as strong 
evidence in favour of sclerosis and an indication that the 
lens will be easily and completely extracted. 

There are two sorts of cases in which I have regretted 
not using the needle, and in which I have met with 
difficulty. They are — ist. Cases of nuclear cataract 
which have progressed rapidly, involving the cortex to 
such an extent as to abolish vision, but in which, after 
iridectomy has been performed, the lens seems more 
clear than expected. This sort of case is uncertain in its 
behaviour, and it would be well to try the needle at any 
rate. 2nd, Cases in which there is a semi-transparent, 
pretty uniform opacity of the cortex, and of which 
examples will be found in Table IV. I have been 
deceived more than once by this sort of cataract. 
Whilst there is any transparency this sort of lens is 
sometimes very difficult to extract, and I am satisfied 
injection by the fine needle would usually separate the 
cortex from the capsule. 

It is an absolute rule never to be forgotten that the 
needle must be introduced quite superficially and never 
directed towards the centre of the lens. I have never 
fixed the eye during the insertion of the needle, and do 
not separate the lids by the speculum, either during 
injection by the needle, or subsequent stages of the 
operation. I myself, with my left forefinger, or fore and 
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middle fingers together, elevate the upper lid. whilst my 
assistant depresses the lower Hd. I am always ready to 
withdraw the needle in any wrong movement of the eye. 
For other reasons than those usually advanced, I think it 
would be a disadvantage to use a speculum and fix the 
eye with forceps, as I consider the premature forcing of 
the lens out of its capsule is to be avoided. I wish, on the 
other hand, to let it stay in its place for a time that the 
fluid may take effect, and the lens come out of its capsule 
more completely. Fixing of the eye would tend to 
premature escape. In a word, I want to secure, in cases 
of incomplete cataract, slowness, and not quickness nor 
apparent brilliance, in performing the operation. The 
operator may be greatly surprised at the apparent quick 
opacification of clear cortex in nuclear cataract, but he 
will find on extracting the lens that it will appear trans- 
parent, so that the alteration observed in the lens is 
superficial. 

I have only stated what my practice is in relation to 
not fixing the eyeball, It is, however, not an essential 
detail, and other surgeons may find it more advantageous, 
and more in accordance with what they have been 
used to, to fix the eyeball during intra-capsular 
injection. 

4th Stage — After waiting a short time I introduce the 
cystitome to make sure of free separation of the capsule 
(see Fig. 49). 

5th Stage — -Pressure is made by Daviel's curette 
in the usual way to evacuate the lens (see Fig, 50). 
1 do not think the ordinar>- horn spoon used for 
expulsion is better than the curette, for the convexity of 
the curette when pressed upon the cornea more resembles 
the curve of the posterior surface of the lens. 

6th Stage — Cortical substance is evacuated by 
irrigation in one of the ways described in Chapter IV. 
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(see Fig. 51). Massage by pressure of the finger through 
the lids, exercised on the periphery of the cornea, may 
bring into view a part of the cortex coming from behind 
the iris. Several times the pupil may seem clear only 
to be filled up again by cortex previously unperceived. 

It is certainly well, if possible, not to leave any cortex 
at margin of pupil, for what may seem small is probably 
only part of a larger mass lying behind the iris. There 
may occasionally be a filmy opacity, most frequently seen 
after haemorrhage into the anterior chamber, and the 
character of which may not be easy to determine. The 
capsule itself, too, independent of this cause, may appear 
more or less opaque, and yet have no layers of cortex 
adherent. The electric or acetylene light thrown on pupil 
whilst gentle irrigation is going on will commonly let the 
surgeon see what is the character of the opacity he 
is dealing with. 

Irrigation for Toilette of Wound.— Various 

methods for effecting the toilette of the wound by 
curettes, forceps, and spatules are described, but whilst 
these are at times necessary, irrigation generally effects 
more than any of them, and more gently. Irrigation 
has a tonic effect on the iris, and sometimes 
unaided is effectual in replacing the angles of the 
iris. It performs the toilette of the wound in a very 
perfect way, and may reveal imprisoned capsule. 

When iridectomy has not been performed, the same 
course is to be followed. 

It must not be forgotten that the surgeon in irrigation 
should be guided by prudential considerations as well as 
by ideas as to perfection of operation. For at times the 
pursuit of perfection may be more hazardous for ultimate 
results than stopping the operation short of ideal 
completion. 
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Whilst very bright artificial hght is so valuable it may 
cause the surgeon to see parts so distinctly as really to 
give the idea that there is an opacity from cortical 
substance when there is not any, but only a slight haze 
from capsule seen under new conditions. Experience is 
the only safe guide in the decision. 

I do not think it necessary to describe any other 
methods of extraction operations. I have performed 
various methods of extraction at different times within the 
last twenty-five years, but am satisfied that Wecker's has 
given me more satisfaction than any of the others. 

Injection and irrigation can be used in every method 
of extraction save that in which the lens is removed in its 
capsule. 

When Section Downwards should be Made.— ^ 

The section should be made below in case of Morgagnian 
cataract, so that the nucleus, which falls down by force of 
gravity, or may be pressed down, may readily present at 
the wound, or, if it do not. may be easily scooped out. 
For obvious reasons, an upper section may entail the 
fishing out of the lens by a hoop or scoop under difficult 
circumstances, with probable loss of vitreous. 

It is an untoward circumstance at any time to have to 
extract a cataract of any sort in the case of a patient of 
extreme nervousness and unsteadiness without general 
anesthesia, but those who operate without such aid 
calculate the advantages and disadvantages. Mere local 
anaesthesia of the most perfect kind does not surmount the 
difficulty, for we are confronted with mental apprehension 
and physical instability, over which local anaesthesia 
has no influence. It is obvious that the administration of 
chloroform is the remedy, but, as a rule, when the surgeon 
makes the discovery in the middle of an operation, he 
prefers under the circumstances to take the risks 
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incident to the operation without anaesthesia rather 
than the excitement, struggling, and loss of control during 
the administration of the anaesthetic. When, however, 
an operation is to be performed on the second eye, being 
forewarned, I make a downward section. In this way 
the motion of the eye upwards, which is so annoying with 
the upper section, is really a help in the expulsion of the 
lens, and irrigation can be readily enough performed 
through a wound so situate. 

Variations of Section.— When the surgeon believes 
that the lens is very small, and likely to have such 
relation to the cornea that the vitreous would be opposite 
the section, it would be well to cut out in the cornea 
a little from its margin. Likewise, in case of slight 
luxation, the section should be so made that the lens 
would be likely to present at the wound. 

Iridectomy in Zonular Cataract— This should 

be performed downwards and inwards when the cataract 
is so incomplete, as described, and vision, with the pupil 
dilated, J^th of the normal or more. The iridectomy 
should be small. 



Should Iridectomy, as a rule, be Performed 

in Cataract Operations.— In incomplete cataracts I 
consider it should be the rule, as it certainly facilitates 
the removal of cortical substance. It will be observed In 
my tables that there are a considerable number of cases 
of the earlier dates in which it was not performed, 
but of late years I have practised it, both in complete 
and incomplete cataract, except in young persons, and 
for special reasons. I have not, however, made it a 
rule only because of greater certainty in removing conex, 
but because of the frequency of prolapse of the iris 
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in the simple operation, and the inferiority of the 
visual results to the normal average when that unfortunate 
accident takes place, I discuss the question at length 
in Appendix. 

ACCIDENTS AND CIRCUMSTANCES DURING 
OPERATION. 

Difficulty of Introducing Hollow Needle — 

This is a circumstance whose diagnostic and prognostic 
importance have been already discussed. 

Prolapse of Vitreous. — The anatomical conditions 
in incomplete cataract, as a rule, favour injection and 
irrigation, and it is satisfactory to observe, too, that those 
cases of incomplete cataract in which injection and 
irrigation are especially valuable are precisely those in 
which those methods can be used with the greatest 
freedom. For. in the cortical cataract, the needle can be 
introduced into the soft cortex, and free injections made 
without danger of dislocating the lens or doing any other 
physical injury. So after the body of the lens has been 
expelled, free irrigation may be practised confidently in 
incomplete cataract, the suspensory ligament of the lens 
being, in such cases, not weakened by degenerative 
changes. 

In the early years of my practice of injection and 
irrigation I had too frequent prolapses of vitreous ; but 
for several years, owing to greater perfection of the 
instruments, prolapse is very rare. It may occur at 
different times. If it occur immediately after making the 
section, then injection and irrigation are out of the 
question, and the lens must be scooped out by spoon or 
vectis in the usual way. If. during an attempt to intro- 
duce fine needle inside the capsule, the course is just the 




same as if prolapse occurred during the use of the 
cystitome, the lens must be scooped out. I f, during 
irrigation to remove cortical substance, the irrigation 
as a rule should be suspended, occasionally it may be 
attempted with some success. If the surgeon can see 
his way to fish out cortex with the ordinary scoop, at the 
expense of little loss of vitreous, he may do so, but I 
think the interest of the patient will often be best served 
by closing the eye and waiting events. If irrigation have 
had any chance before the escape took place, it is 
improbable that scooping will do any good. 

High Tension during Operations.— It seems to 

draw too much on the faculty of belief to think that such 
extraordinary congestive or secretory changes as to 
cause "high tension " should take place immediately 
after the aqueous humour has been evacuated, much 
more so if the body of the lens have been extracted. It 
would mean actually that the remaining contents of the 
eye should at once assume so much larger dimensions as 
to more than take the place of both aqueous and lens. 
I therefore think we will be more near the truth if we 
regard "high tension" in most instances as simply the 
expression of muscular action. 

It is possible that occasionally irrigation may, like 
any other detail of the operation, induce the condition 
described ; but the cases which have come under my 
observation, and which are only a few, point rather to 
the supposed tension as being a coincidence, and not a 
result of the irrigation, for I have found that when 
" high tension " has occurred in one eye with irrigation, 
the same has occurred in the second eye without 
irrigation. 

Case 62 is an example of apparent high tension, in 
which I was obliged to desist before complete removal of 
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the cortex. The other eye was operated on some time 
afterwards, and the lens was expelled immediately after 
completion of the corneal section immediately, the 
vitreous enclosed in its capsule afterwards presenting. 

Cases [2 and 31 are cases of actual acute glaucoma 
before operation, occurring in the same patient at an 
interval of upwards of three years, and in which irrigation 
was, notwithstanding, successfully practised. 

I cannot say that I have seen a single case in which 
an apparent increased tension could be attributed clearly 
to irrigation. 

Operations on Traumatic Cataract. — The 

changes induced by an injury to the lens depend on such 
a variety of circumstances, and the conditions are so 
varied that it would be impossible to make a satisfactory 
classification, or lay down more than very general rules for 
guidance. The age of the patient, the character of the 
lens injured, the site and extent of the wound, the nature 
of the injuring body, the probability of the introduction 
of septic materials, the concomitant injury of other 
structures, as for example, the iris, ciliary body, choroid 
and vitreous, the displacement or swelling of the lens, the 
lodgment of a foreign body within the eye, the time after 
the accident at which the patient applies for surgical aid, 
are all matters requiring careful consideration. Putting 
aside those cases in which, from the extent of the injury, or 
from its site, the question is not so much the restoration 
of vision in some degree as the prevention of sympathetic 
ophthalmia, there are four sorts of cases as regards the 
course they take which are seen pretty frequently :— 



I. Cases of cataract in These may get well with- 

young persons, in which the out surgical treatment, but 
process of softening pro- it is much better to extract 
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ceeds rapidly and without 
pain. 



by small linear section. If 
the wound be small, and 
caused by a clean instru- 
ment, if nothing has been 
done to inoculate the wound, 
and especially if the wounds 
have been properly treated 
by a germicidal lotion of 
sufficient strength, say i in 
4,000 of chinosol, applied 
for a sufficient time, if the 
opacification proceed with 
fair rapidity, and the iris 
have not been involved, if 
the pupil be well dilated, 
and if there be no pain, 
there is no need for quick 
interference. 



2. In which pain and glau- 
comatous symptoms demand 
interference whether opacifi- 
cation has been complete 
or not. 



These must be operated 
on at once, and when the 
cataract is sticky and in- 
complete, irrigation and 
injection render great aid. 



3. In which the process 
is slow, and perhaps without 
marked pain, and finally 
comes to be arrested, leaving 
thickened tough capsule and 
a condensed and adherent 
lens, and this especially so 
when there has been even 
a slight injury to the iris 
and iritic adhesion. These 



The complications of this 
class might have been pre- 
vented by more prompt and 
bold interference. It is 
certain that the lens could 
be more perfectly extracted 
early than after a slow and 
partial opacification has 
taken place, with prolifer- 
ation of the intra-capsular 
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are the cases in which, from 
the very mildness of the 
symptoms, the surgeon has 
been tempted to adopt the 
laisses-faire policy. 



cells and formation of iritic 
adhesions. 



4. In which, after a wound, 
apparently comparatively 
trivial, in the course of 
48 hours or less the corneal 
wound becomes unhealthy 
looking, a little pus appears 
in anterior chamber, the 
iris sodden, and the disease 
taking the course elsewhere 
described under the heading 
of septic iritic and choro- 
iditis. 



See observations, Chap. 
VIII. 



The frequency of the third and fourth classes gives 
ground for thinking seriously whether our modes of 
dealing with traumatic cases should not be carefully 
reconsidered. Indeed, it is a question whether in many 
cases the wounds, when there is a strong probability of 
the wounding instrument or material being septic, the 
wound should not be enlarged if necessary, the lens 
immediately extracted, injured iris snipped off, and the 
anterior chamber and capsular sac thoroughly irrigated. 
I have now no doubt that in all cases in which the 
corneal wound is considerable or large, without regard 
to the nature of the wound or how caused, this would 
be the proper course to take. 

I do not at present, however, report any cases of 
traumatic cataract. 



CHAPTER VIII: 



POST-OPERATIVE INCIDENTS AND TREATMENT. 



I AM not aware of any incidents or accidents liable 
to occur after operation on incomplete cataract with 
the aid of irrigation, or of any special post-operative 
treatment different from or in addition to what may 
be met with and required in ordinary operation. To 
write, therefore, of these matters may seem beyond 
the main object of this work, but still there are some 
points which I think it well to emphasize, and which 
are often not touched upon, or only slightly, in works 
on cataract. 

After the operation is completed, as a matter of 
routine, I allow a little solution of chinosol (i in 4,cx>d) to 
run between the lids, then place lint, wet with a like 
solution, on the lids, fill the hollows round the eye with 
cotton wool in the usual way, and apply a bandage. I 
think it well to bandage both eyes. If the patient be 
rheumatic or neuralgic I use dry dressing. The lids are 
sponged with the solution referred to on the second day. 
On the third day atropine is applied as well, and there- 
after once or twice daily according to circumstances. It 
is a mistake in my opinion, except for very special reasons, 
to be in a hurry either to let the patient out of bed 
or remove the bandage. For within a few days, 
especially if the second eye is blind, there is little gain 
possible, and risk of accident is certainly increased. 
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Alt the advantage may be had by allowing the patient 
to sit up in bed. So early removal of the bandage 
causes patients to think they are better than they really 
are, and rather encourages them to take liberties even 
though expressly forbidden. If people were always 
sensible and careful the case would be different. At 
any rate I know that it is not unusual to be obliged 
to re-apply the bandage after an early removal. 

For many years I have not confined patients in 
dark rooms. I think moderate light instead of being 
injurious is beneficial. 

No more attention should be given by the surgeon 
and nurse than is absolutely essential, for apparent 
want of solicitude or anxiety acts as a powerful mental 
tonic. 

It is of much importance that the patient should 
be saved from any distracting and disturbing influence. 
I have seen on several occasions much injury from the 
conveyance of bad news by indiscreet friends, and hence 
I am careful, if I have any suspicion, especially in 
patients of a nervous excitable temperament, to warn 
visitors against conveying any intelligence of an 
unfavourable character. Worry and anxiety, the 
consequent loss of sleep, and loss of appetite, retard 
very seriously recovery, and even when success seems 
assured may cause complications. 



Suppuration of the Wound. — In suppuration of 

the cornea, whether after operative or other wound, and 
whether occurring early or late, I have followed for 
some years a uniform plan of treatment, viz., hot stuping, 
the frequent application of a germicidal solution (now 
it is the chinosol solution, i part in 4.000, previously 
it was of perchloride of mercury, i part in 4.000) 
always applied warm, sometimes the dusting into the 



eye of iodoform powder, the occasional instillation of 
atropine, and the administration of alcoholic stimulants 
in the form best borne by the patient, and liberal diet 
of an easily digestible kind. The frequency of the use 
of the local remedies is regulated according to the 
severity of each case. In the most critical the hot 
stuping is used half an hour at a time every hour or two 
hours night and day, whilst when progress of the 
disease has been arrested the stuping is reduced according 
to circumstances. The application of the germicidal 
solution is carried out very thoroughly and quite 
differently from what is done at the time of operation. 
I am not satisfied with mere instillation, but ensure 
prolonged contact of the solution. I take advantage of 
the natural conformation of the parts to give the eye a 
real bath. The head of the patient is turned slightly 
towards the other side, whilst the chin is elevated and the 
vertex lowered, causing the eye to be situate in the 
bottom of a cup. This orbital cup is filled with the 
solution, and the patient is directed to open the lids, and 
to keep them open as much as possible. This bath is 
continued for ten minutes. In this way the wound is 
saturated with the germicidal agent, which in the 
strength prescribed is fatal to the ordinary pathogenic 
germs. Influenced by the remarkable restraining power 
shewn to be possessed by the merest trace of perchloride 
of mercury, I would use in these desperate cases the 
perchloride of mercury solution occasionally instead of 
the chinosol, notwithstanding the objections to its routine 
use which I have stated. When iodoform is dusted into 
the eye it adheres to the wound, and in this way its 
action, though not germicidal, may prevent fructification 
of germs, and is very continuous. 

The local treatment described may be looked upon 
as directed towards phagocytosis, and to the destruction 
and sterilization of germs. The long continued application 
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of the germicidal and antiseptic agents is the essence of 
the treatment. If contact for a number of minutes with 
a solution of a certain strength is necessary for the 
destruction of germs, it is evident that the mere 
momentary contact obtained by dropping in a solution 
is useless. 

The use of atropine takes only a secondary place, 
but should not be omitted. 

As to the value of stimulants, regulated a good deal 
by the habits of the patient, I have no doubt. When 
a patient has been free in the use of them, and when 
his general condition obviously improves with their 
administration, they should be comparatively freely 
given. 

If the suppuration occur within 24 or 48 hours in 
a patient whose health has been good the prognosis 
is very bad, as it would indicate a rather virulent septic 
inoculation which will quickly lead to panophthalmitis. 
If however, it occur in a person who may have been 
in indifferent health, or not long recovered from 
depressing illness, the chances are much more favourable, 
as the suppuration may be less owing to virulence of 
the germs than to weakness of tissue vitality, which 
may to a considerable degree be remedied. 1 have 
operated on two or three occasions during the influenza 
epidemics on persons only a short time recovered 
from influenza, and of which I had not been informed, 
and though the symptoms were alarming 1 had the 
good fortune to secure good recoveries through the 
treatment indicated. 

Slow Healing of the Wound.— From the usual 

directions given in books as to the period during 
which bandaging should be continued it would almost 
seem that the time could be fixed with arithmetical 
accuracy, but so far from this being the case the fact 



is that the period varies very much, and does not 
seem to have always any direct relation to the apparent 
health or age of the patient— for in one case the 
bandage may be removed in a week, in others not 
for ten days, a fortnight, three weeks, and occasionally 
not for five or six weeks. The very slow healing with 
long continued emptiness of the anterior chamber, 
though for a time not alarming in appearance, entails 
the gravest consequences. 

The iris in a little time becomes involved, adhesions 
form to the capsule of the lens and to the wound, the 
capsule slowly opacifies, the cornea likewise becomes 
opaque to a variable degree, and the surgeon is in 
the unhappy position of being an almost resourceless 
spectator. 

I have seen several cases of this kind. 

1 have met with a record of four similar cases in the 
Annales d'Oculistique, of September, 1895, by M. le 
Docteur de Speville, under the description of 
" L'aplatissement prolong^ de la chambre anterieure 
apr^s I'extraction du cristallin." In three of these 
cases a late iridectomy was followed with restoration 
of the anterior chamber, but the explanation is difficult 
to give. In the fourth case nothing was done, and 
in six months after the operations the anterior chamber 
was not restored. 

De Speville states the conclusion to which he has 
come, and as I have no advice to give from my 
own experience I copy his own words as follows : — 

" I^ conclusion qui d&oule de ce qui pr^cfede est que si, apihs 
une operation de cataracte, la chambre ant^rieure n'cst pas retablie 
an bout de trois semaines i. un mois, el si la coni^e presente, 
m€me avant ce lapse de [etnps, un liiger trouble, il faul sans holier 
faire une iridectomie. Cette operation r^tablira imme'dialement la 
chambre ant^rieure et, faite k. temps, mectra a I'abri du processus 
glaucomateux et du trouble corn6en." 
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Valude, commenting on the paper of de Speville, 
says : — 

"J'ai eu I'occasion d'obs^rver plusieurs de ces cas, ou la chambre 
ant^neure a mis un trfes long temps k se reformer, et j'ai public ces 
fails k plusieurs reprises (France Medica/e, 1891, 30 Janvier, et iiid, 
1894, 6 Avril). J'ai not^ que ce ddfaut de cicatrisation coincidait 
g^n^ralement avec le diabtte on I'albuminurie, k ce point que, lorsque 
je n'ai pas examine I'^tat des urines d'un malade, le ralentissement 
dans la formation de t'humeur aqueuse me fait songer a ['existence 
de I'une de ces dyscrasies. J'ai aussi not^ et indiqu^ commc 
conclusion a mes observations que le seul moyen de hater la 
reformation de la chambre ant^rieure ^tait de pratiquer I'iridectoraie ; 
ceci se Irouve corrobori par les observations ci-jointes." 



Total Want of Reparative Power of Cornea.— 

1 have met with one case which can only be described 
under this heading. It is now many years ago. He 
was a man about 60 years of age, thin and active. 
He had suffered like many cataractous patients some 
privations, but I saw nothing to deter me from operating. 

1 operated on one eye. Not only did no healing 
whatever take place, but the cornea j'ust suffered a 
slow molecular death. Little by little the cornea 
disappeared, the loss beginning at the margin of the 
wound and gradually extending without any pain. 
The vitreous which remained quite normal was more and 
more exposed, and ultimately it was evacuated. This 
process went on for upwards of a month. After this the 
part healed, leaving a small stump. Thinking that this 
molecular death of the cornea might be owing to his 
general health I kept him in hospital, and allowed him 
a liberal diet for some time. I operated on the other 
eye. This operation was followed by acute suppuration 
of the cornea, ending quickly in panophthalmitis. 

I saw him about ten years afterwards hardly changed 
in his appearance. 
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Iritis and Irido-Choroiditis. — When the operation 
has been satisfactorily completed, and especially cortex 
completely removed, and when healing of the corneal 
wound follows the normal course, iritis of any gravity 
is rare. 

When the iritis is secondary to abnormal processes 
in the corneal wound the treatment must be chiefly 
directed to the treatment of the wound, but when it 
seems to occur more or less independently special 
attention must be given to the iritic condition, and not 
only must the character of the iritis be observed, but 
attention must be given to the general health and 
history of the patient. 

If the iritis occur in a person of vigorous health 
within a few days after the operation, there can be no 
doubt that general blood-letting from the arm is a potent 
remedy. It is really seldom that the surgeon is called 
upon to resort to this. I have bled from the arm only 
three times in twenty-five years, but certainly with great 
satisfaction. 

If the patient is in indifferent health, and the iris 
shows evidence of a plastic exudation, the stimulating 
influence of hot stuping and administration of tonics are 
indicated. 

When the inflammation occurs rather late, and shows 
itself with an irritability out of proportion to any evident 
changes in the iris or pupillary area, as a rule leeching or 
wet cupping of the temple is indicated, and usually gives 
marked relief. It may be repeated from time to time 
according to circumstances. Leeching is usually trouble- 
some, and sometimes occupies a great deal of time, and, 
besides, leeches may not be at hand. The surgeon 
may effect his purpose very simply and expeditiously by 
making one or more punctures with a Graefe s knife in 
the temple, and abstract, by the aid of a cupping glass 
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with a hard rubber top, two or three ounces of blood. 
The mouth of the cupping glass should be about an inch 
and a-half in diameter. A small one hurts the patient 
more, and, besides, obstructs the flow of blood. It may- 
be noted here that this is a much better and simpler 
method of abstracting blood from the temple than the 
Heurteloup artificial leech so much used in deep-seated 
affections of the eye. 1 have discarded that instrument 
for many years. 

The abstraction of blood sometimes is of guidance in 
a diagnostic point of view. In cases such as I have just 
indicated, if, instead of the anticipated relief, there is on 
the contrary an aggravation of the symptoms, it is a 
contra-indlcation to a continuance of that line of treatment, 
and a pretty sure indication of neurotic temperament. 
The treatment must be directed accordingly. This leads 
me to considerations of a general character. 

Whilst of course the primary cause of the iritis is the 
traumatism, the latter must be regarded as capable of 
starting Into activity dormant or latent constitutional 
taints or tendencies. Indeed, to combat post-operative 
iritis successfully, it is necessary to bear in mind the 
aetiology of iritis in general, so we may have any of the 
types usually met with, such for example as septic, 
rheumatic, gouty, syphilitic, neurotic, malarial, or cachectic. 

As to the septic, it seems to me pushing theory to 
extremes to look upon post-operative iritis as generally 
due to micro-organisms, from which idea the preventive 
intra-ocular antisepticism sprang. The true septic form 
hardly ever leaves room for doubt, and is so early in its 
onset, severe in its course, and usually so disastrous In its 
results, that the surgeon's hopes are soon ended. The 
picture of the true septic form afforded by injuries to the 
eye by penetrating wounds is so frequently under 
observation that it can hardly fail to be recognised. In 
24 to 48 hours after such a wound, involving cornea, iris 



ii8 CATARACT. 

and lens, the corneal wound becomes dirty greyish in 
colour, the iris becomes sodden, looking afterwards 
distinctly yellowish, the aqueous muddy, pus appears in 
anterior chamber, and the iris steadily becomes more 
sodden, swollen, and yellowish ; the perception of light, 
which at first was good enough, diminishes rapidly from 
extension of the septic process in the posterior part of the 
eye, and finally is usually altogether lost ; the conjunctiva 
is chemotic. The whole process only takes three or four 
days, and usually resists all treatment. That is a picture 
of septic inoculation, but it is now happily rare in 
operations. If it have taken place, then the question of 
treatment arises. Of course it must be directed, as in the 
case of corneal suppuration, to promote the vitality and 
the consequent resistance of the tissues to organisms, and 
the killing or rendering fruitless the offending germs or 
their products. Whilst these cases are truly desperate, yet 
it is satisfactory that occasionally there may be recovery, 
partial at least. I may note a case in point. Some time 
since I was called In consultation to see a young man of 
about 1 8 years old, for whom simple linear extraction for 
traumatic cataract had been performed two days previously. 
I found the corneal section dirty grey, anterior chamber 
cloudy, iris yellowish, a little hypopyon, intense con- 
junctival congestion, and the patient complained of much 
pain in and around the eye. The ordinary strict antiseptic 
precautions had been taken, and the only thing which the 
operator could call in question was an old solution of 
eserine, which he had instilled into the eye after the 
operation. Indeed, after he had used this it occurred to 
him that he had acted imprudently, and. accordingly, 
with a view to prevent possible inoculation, he dropped 
into the eye a solution of the perchloride of mercury. 
Hot stuping night and day were resorted to. with the 
frequent use of the solution of perchloride of mercury. 
the occasional application of atropine, and the internal 
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administration of mercury in the form of hydrarg cum 
creta. Happily, under this treatment, continued for a 
number of days, the disease was arrested, and the eye 
recovered with ¥,= 1/3, and has since continued good. 

The treatment I would now recommend would be the 
same as in the case of the young man referred to, with 
the exception of the use of the chinosol solution in the 
main instead of the solution of the perchloride of 
mercury, after the manner described for suppuration of 
the cornea and possibly the injection of solution of 
chinosol, one part in 8.000. into the anterior chamber. 

Now, whilst there can be little if any doubt of the 
septic cause of the iritis in cases of the sort just 
described, the causation of the ordinary forms of iritis 
by introduction of germs is very hypothetical, and the 
hypothesis is not sufficiently reasonable to be looked 
upon as a good basis to work from. 

But in addition to the true septic inoculation, leading 
too often to a panophthalmitis, there may be an iritis 
tending to suppuration occurring at a late period when 
all danger is supposed to be over, and without any 
obvious cause, and which may be owing to a cachectic 
condition and be of auto-genetic origin, and we know 
now that there may be suppuration without the presence 
of germs. I have now before my mind three cases 
of this class. 

The first case was a man about 60 years of age 
in whom extraction had been performed by corneal 
section with iridectomy. The operation was perfect in 
every respect, the course was normal, the bandage 
had been removed after a week, and I regarded him as 
practically out of my hands. Iritis with pus in anterior 
chamber occurred within 24 hours after the removal of 
the bandage, panophthalmitis was manifest on the 
following day. and the eye totally lost. This was before 
the use of intra-ocular irrigation. The only explanation 
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I could give was that possibly the weather being 
excessively cold at the time, the eye, perhaps, exposed 
to cold or draught, and less resistant owing to the 
operative traumatism, and the health of the patient being 
below par from previous excessive alcoholic indulgence, 
an auto-pyogenic process started. 

The second case was a man aged 56. He had been 
a hard liver. I extracted a complete cataract from one 
eye by Wecker s section above, without iridectomy, and 
I irrigated. The operation was perfect. I did not open 
the eye for several days, and I did not apply either 
mydriatic, myotic or antiseptic during the whole 
treatment. On the seventh day I operated on the other 
eye. Both eyes were bandaged for another six days. 
At the end of this time the bandage was removed from 
the eye first operated on. I had practically dismissed 
him from observation, but by chance looked at the 
uncovered eye the following day when shewing some 
cases to a professional friend. I found a little redness 
of the eye, with just a trace of pus at the bottom 
of the anterior chamber. Indeed it was so slight 
that it required careful examination to satisfy me that it 
was pus at all. The vision, which had been 20/20, was 
only a little reduced. I need not detail the treatment, 
but the disease steadily advanced from day to day for a 
week, so that vision was reduced to only good 
perception of light, and I expected panophthalmitis to 
ensue. It was difficult to decide on what to do in such 
desperate straits. I decided, however, to try and 
prevent panophthalmitis. I made a small corneal 
section, and injected a solution of pefchloride of mercury 
(i part in io,chdo of water). The disease was arrested, 
but the cornea became so opaque from the perchloride 
that an artificial pupil would be useless — the eye 
maintains its tension, the anterior chamber is normal, the 
pupil can be seen, and the perception of light is 
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very good. There was no ulceration of any part of the 
cornea at any time, and the opacity can have been 
owing to nothing else than the perchloride, just as 
Gayet's cases were. 

Speculation as to the cause of this would be fruitless. 
Did I ever again deem it wise to inject an antiseptic 
into the anterior chamber I would select the chinosol 
solution, I have several times irrigated the anterior 
chamber in cases of severe suppurative keratitis with 
hypopyon with satisfactory results. It did not cause any 
opacity of the cornea like the solution of perchloride 
of mercury. 

The third case was a lady about 60, who had 
complete cataract. I operated on right eye by section 
above and iridectomy. The operation was in every 
sense perfect. A little irrigation was used. The course 
was without incident. She left hospital in fourteen days 
quite well. I did not see her after leaving hospital 
for a couple of days. I then found an acute iritis. The 
only cause 10 which she could attribute this was great 
noise and vibration during paving the street at night, 
causing her to lose her rest and sleep. The disease 
progressed very slowly but steadily, and became an 
iridocyclitis with only perception of light. I learned 
that the eye was afterwards enucleated. 

These cases were all examples of easy and perfect 
operations without a complication of any kind. No 
remnant of cortex, no incarceration, or iris, or its angles, 
in fact nothing to account for the disaster. 

These cases I think are specially instructive, and 
warn surgeons against the folly of stating dogmatically 
that this or that thing is to be done in a certain 
number of days, and of thinking that even a fortnight 
without the slightest sign of anything amiss gives any 
warranty or security. Taught by experience. I like to 



keep patients strictly under my eye for a little while 
after they seem to be well, and never lead anyone to 
expect under the most favourable circumstances to leave 
under three weeks. 



Nervous Shock from Cataract Operation. — I do 

not find any special reference to nervous shock in works 
on cataract, except in relation to more or less mental 
disturbance in old people, but on close observation it will 
be found that in a very considerable number of cases the 
operation is attended with more or less nervous 
disturbance during the first 24 hours. 

Many years ago when, for the sake of the patient, as 
I thought, I urged strongly, as a rule, operation on the 
second eye before the patient left the hospital, I found 
when the patient rather submitted to my will than 
followed his own inclination and instincts, the recoveries 
from such second operations were more slow and 
unsatisfactory than from the first operations. The 
patients besides, as a rule, bear operations on the second 
eye worse than on the first, without regard to the fact that 
after an easy and successful operation one would expect 
more confidence and courage. I have no doubt that the 
shock of the first operation, though not appreciated, and 
the lessening of the general health from confinement, 
though not prolonged, should be taken into account by 
the surgeon before advising the second operation. If 
the first eye recover promptly, and the patient is in good 
health and spirits, and desires operation, I make it a rule 
to operate on the second eye in about a week ; if not, it 
is better to postpone the second operation till the patient 
has had the advantage of air and exercise. 

But besides the slight nervous disturbances referred 
to, there may be a most aggravated form, fortunately very 
rare, entailing great and immediate lowering of the 
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vitality, and compromising' the result of the operation. 
It is in a sense a real nervous storm, as it were. It does 
not seem to bear any relation to the pain or duration of 
the operation. 

The following is the case No. 141. 

D. R., aged 60, M.. had cataract on both eyes. 

L. completely developed, R, incipient. The left eye 
was operated on without iridectomy, but a prolapse 
occurred which rendered recovery slow. A month after 
operation, the pressure bandage not having caused the 
prolapse to disappear, I snipped it off. Two weeks 
afterwards^viz., six weeks after operation on left eye — I 
operated at his request on the right eye, the condition of 
which is stated in the table. Shortly after the operation, 
on the same day, he became affected with the most 
intense headache, nausea, vomiting, total loss of appetite. 
Quinine, antipyrine. and other remedies were administered 
without effect. Stimulants were rejected by the stomach. 
I examined the eye from day to day for six days, but 
there was no swelling of the lids, no conjunctiva] 
congestion, no discharge, no opacity in the pupillary 
area, no keratitis, no exudation in the wound, and no 
healing of the wound. On the seventh day there was a 
slight exudation in wound. Persistent treatment by hot 
stuping and instillation of warm solution of perchloride 
of mercury were begun. Cloudiness extended on the 
cornea from the wound, iris became involved, and after a 
considerable period (I have not noted how long) the 
wound closed, but only after the eye had become 
irretrievably damaged. 

I recognised this as an example of nervous shock, 
but I was at a loss to understand how such an easy 
operation should have resulted so gravely, and I did not 
know how to meet another such calamity should it ever 
occur again. Much light has been thrown on this 
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subject by a valuable practical paper by Sir Thornley 
Stoker, read at the Royal Academy of Medicine in 
Ireland,** in which he shows that surgical shock is not 
confined to severe operations, but may occur after the 
most trivial, and he indicates treatment which seems to 
me to be rational, viz., heat, stimulants by the rectum, 
and subcutaneous injection of morphia. 

After all cataract operations hot jars are, as a matter 
of routine, put to the feet, because of the occurrence 
often of a sensation of cold and sometimes trembling. 

SECONDARY CATARACT. 

The reports of the operations for the various forms 
of cataract show a very small proportion of operations 
for secondary cataract, although the cases were precisely 
those in which experienced operators would have 
expected a large number. Of course I attribute this 
circumstance to the usual very complete removal of 
cortical substance by irrigation. It was not owing to 
removal of the anterior capsule, for it was not removed, 
nor to the performance or non-performance of iridectomy, 
for both these methods were in use, nor to natural 
separation of the cortical substance from the capsule, and 
the non-liability to proliferation of the intra-capsular cells 
advanced by some surgeons, for the cataracts generally 
had not reached that stage of evolution. By a process 
of exclusion there can therefore be only one cause 
for this relative immunity, viz., usually pretty complete 
removal of cortex. 

Different operations are indicated according to the 
character of the cataract. 

When of the first form, viz., a fine gauze-like folded 
membrane, the capsule retains its elasticity, and is easily 

• " Transactions Rojral Academy of Medicine," vol. XIV. 



PLATE VII. 



Operations for Secondary Cataract. 



Fig. 52 — Knapp's knife-needle introduced near periphery of 
cornea above, point reaching to lower margin of dilated pupil, to 
make section of capsule. 

Fig. 53 — Operation by two needles. 



Fig. 54 — Opaque capsule, covering greater part of dilated 
pupil. Iritic adhesion below, causing irregularity of pupil. 

Small linear corneal incision opposite iritic adhesion. 

Hook is introduced above opaque part, and through thin 
part of capsule. 



Fig. 55 — Opaque capsule is shewn drawn out of wound by 
hook, to be cut oflF close to wound. 



Fig. 55 — a, b, c, and d — ^Apertures in capsule of various shape 
after section by Knapp's knife-needle. 



POST-OPERATIVE INCIDENTS AND TREATMENT. 



cut, and when cut it usually retracts, leaving a good 
clear gap in the capsule. Figs. 55A, 55B, 55c, and 550 
show different forms and sizes of capsular opening 
without any design on my part. If the membrane 
have become altered from inflammatory changes the 
elasticity may be largely lost, and the cut in the capsule 
may turn out to be of different size and form from that 
expected at the time of the operation. I much prefer 
Knapp's knife needle (see Fig. 52) to the ordinary 
cataract needle, which I have practically put aside for 
years. 

When the membrane is dotted and spotted, thickened 
at parts and thin at another, it may be possible to enter 
the Knapp's knife needle at the thin part, and make 
a sufficient section there. In some of these cases the 
thickened part, being so wanting in elasticity, may to a 
considerable degree resume its former position, and in 
such case, either for jesthetic or visual reason, it may be 
desirable to make a small corneal section, pull out the 
thickened capsule with forceps or hook, and snip it off, 
as in Figs. 54 and 55. These Figs, shew a safe way 
of removing such a partially thickened capsule even 
when there is an iritic adhesion. 

I have sometimes performed the operation with two 
needles as in Figure 53. but I am not fond of the 
method. 

In the cases of dense extensive opacity, with exten- 
sive iritic adhesions, the operation of iridotomy, which 
consists after suitable corneal section of cutting through 
the iris and false membranes with Wecker's iridotomy 
scissors, offers the best chance of results. 



CHAPTER IX. 



STATEMENT OF CASES. 



The following statement of cases is arranged in accord- 
ance with the plan of Classification in Chapter II. 

The tables dealing with the most common and 
important forms of incomplete cortical cataract begin 
with the time of the adoption of the method of irrigation 
described, which I have continued till the present with 
only some alterations relating to minor details. They 
include all the cases during that period exclusive of those 
found to be complicated with deep-seated disease of the 
eye. 

The other tables, some of them embracing cataracts 
of very rare occurrence, are not similarly limited to time, 
and include some cases operated on by a method 
practised by me at an earlier period, and designated 
injection by scoop syringe. 

To show in a practical way the value to be attached 
to certain views in relation to age as a guide in forming 
an opinion as to the safety or danger of operations on 
cataract on persons of certain ages, I have sub-divided 
the most important classes according to age. 



Table I. 



Incomplete Coptloal Catapaot, Common Form, In 
Pepsons under 80 Years of Asre. 

There are few cases of this sort of cataract, as the 
surgeon is seldom required to extract incomplete cataract 
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at this age. These are incomplete structurally, but 
complete functionally with one exception. 

No. Age. S«x. Description of Cataract and Operation. ResulL 

1 25 M igtA May, 1889. ^^^hjuly, 1889. 

Striated and greyish. V.=2o/6o. 

Vertical linear section of cornea without 0'5 Sn. at 8 inches, 
iridectomy. ' Removed large masses of This patient can 
cortex by irrigation. Cortex could not see 0*8 Sn. at about 
have been completely removed, as on 8 inches without any 
opening eye a few days after operation glass by pressing his 
there was whitish cortex in pupil which lids together, 
ultimately disappeared. 

Other eye operated on similarly two 
years previously. Sees 22/20 and 0*5 Sn. 
at 18 inches. 

2 21 M \ith December, \%%f^, V.=Perfect result, 

Can count fingers. but exact note not 

Mother-of-pearl — segmented. Three or taken, 
four clear spaces separating the segments. 
Small section of cornea above. No iri- 
dectomy. Injection by fine needle break- 
ing up the lens and expelling large 
quantity. When I put in the pricker 
to rupture the capsule more freely the 
whole of the remains of the lens came out. 

3 25 F 25M August, 1894. V.s2o/6o 

Striated. 

Vertical linear section without iri- 
dectomy. 
Irrigation. 

4 25 F 8M November, 1894. 

(Same patient as No. 3.) 
L. Striated. V.=2o/40. 

Vertical linear section without iri- 0*5 at 10 inches, 
dectomy. 
Irrigation. 



Table II. 



Incomplete Coptloal Catapaot, Common Form, In 
Pepsons from 80 to 60 Years of Afire. 

The following table embraces the second and third 
Stages of the common form of cortical cataract within the 
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ages mentioned. They are examples of cataracts 
incomplete in structure, but almost all complete 
functionally : — 

No. Age. Sex. Description of Cataract and Operation. Result. 

5 30 M January, 1889. V.s=i5/30. 

Striated and swollen. 0*5 Sn. at 6 inches. 

Small flap section above without iri- 
dectomy. Injection by needle. Expelled 
large quantity of sticky, semi-transparent 
cortex by irrigation. After removal of 
cortex, pupil filled with pigment, which I 
washed out. 

6 45 Y ^h April, 1889. 18M October, 1889. 

Striated. V.=20/6o. 

Section above with iridectomy. Washed 0*5 Sn. at 9 inches, 
blood out of anterior chamber. Injection 
by needle. Removed masses of cortex 
by irrigation. 



44 



loth April, 1889. 2\st May, 1889. 

Striated and flaky. V.:=2o/30. 

Section above without iridectomy. In- 0*5 Sn. at 18 inches, 
jection by needle. 

The lens came out very easily, only 
some cortex being left at upper part of 
pupil and behind iris above. A single 
irrigation removed the cortex. The other 
eye, which had been blind for four years, 
and in which the cataract was complete, 
was also operated on with like result. 



8 5S M 24/^/«/r, 1889. %%nd Auput,\%%<i, 

Striated. V.=o*6 Sn. at 6 

Section above. Small iridectomy. Ir- inches, 
rigation several times from outside. 
Large masses of cortex came from behind 
iris. Difficult operation, as patient 
had hardly any control. 

The other eye, which had been blind 
for 18 years, was operated on previously. 
A large quantity of grumous and gritty 
cortex was removed. The result was 
practically the same as in this striated 
cataract. 
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No. 
9 



Age. 

48 



10 



35 



II 



35 



12 



55 



Sex. Description of Cataract and Operation. Result. 

M it^thjuly, 1889. \^h August, 1889. 

R. Striated. V.=:2o/6a 

Section above without iridectomy. In- 0*5 Sn. at 9 inches. 

jection by needle breaking up cortex and 

tilting the body of the lens out of its 

capsule towards the wound. Used pricker 

nevertheless. Irrigation made pupil 

clear. 
The other eye was operated on a 

fortnight previously for a cataract com- 
plete in every respect, and with like 

result. 



F \Uh October, 1889. 

R. Striated. Affection began about 
six months before operation. 

Section above without iridectomy. In- 
jection by needle. Very small nucleus 
expelled, leaving pupil full of cortex. 
Removed large masses of cortex both from 
pupil and from behind iris by irrigation. 
Several times pieces of cortex previously 
unperceived were brought into view from 
behind iris. 

F 26M Octohir, 1889. 

L. Cortex with transparent and 
mother-of-pearl patches: 

Section above with iridectomy. In- 
jection by needle three times, breaking up 
cortex. Irrigation removed large masses 
of cortex. Electric light showed a film 
over part of pupil which seemed to be 
capsule slightly altered from contact with 
blood in the anterior chamber in early 
stages of operation, and which irrigation 
did not alter. Anterior chamber not 
restored for 14 days. 

M \th A^il, 1889. 

L. Striated and flaky. Swollen. Cornea 
small. Anterior chamber almost nil. 
Acute glaucoma. Reduced tension by 
eserine. 

Corneal section above. The iris coming 
before knife was cut off. Injection inside 
capsule by fine needle breaking up lens 
freely. Nucleus expelled easily. Tension 
of eye evidently very high. I therefore 
hesitated to irrigate, but tried to remove 
cortex by pressure and massage. This 



lUhNovimbtr, 1889. 

V.=2o/6o. 
o'5 Sn. at 9 inches. 



18M Novimbtr, 1889. 
V.SS20/80. 

0*5 at 7 inches. 



V.=2o/6o. 
63rears after opera- 



tion. 
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No. Age. Sex. 



13 45 



Description of Cataract and Operation. 

proving unsatisfactory, I irrigated from 
the outside with success. The progress of 
the case was normal. He returned to 
hospital three weeks after his discharge 
with an attack of acute glaucoma ; tension 
high ; haziness of the cornea ; severe pain ; 
vision reduced to seeing fingers at one 
foot. Instillation of eserine completely 
cured the glaucoma. (The other eye, 
upwards of 3 years afterwards, became 
affected with cataract and glaucoma in the 
same manner. See Case No, ji.) 



Result. 



12M March^ 1890. 

Striated. 

Section above. Iridectomy, 
by needle. Irrigation. 



25M Aprils 1890. 
V.=2o/40. 
Injection 0*5 Sn. at 1 1 inches. 



14 32 M wthJufUy 1890. istjufy, 1890. 

L. Flaky. V.=2o/30. 

Section above without iridectomy. In- 0*5 Sn. at 11 inches, 
jection by needle. (The other eye con- 
tained the shrivelled, hard, cretaceous 
remains of a lens which was very difficult 
to operate on. That eye had been blind 
eleven years. The incomplete cataract of 
the left eye was much more easily 
extracted.) 



IS 



32 



12M August^ 1890. 

L. Flaky. 

Section above. No iridectomy. In- 
jection by needle breaking up lens very 
much. 

After expelling as much cortex as 
possible by pressure, the pupil was still 
full. Irrigation and massage alternately. 
On four occasions after irrigation, pupil 
seemed pretty clear, but was more or less 
re-filled by massage. Pupil round and 
clear. Lens was very sticky. 



lOth SepttmbeTy 1890. 

V.=2o/6o. 
0*5 Sn. at 13 inches. 



16 35 M \^th August, 1890. 

R. Striated and flaky. 

Section above without iridectomy. 
Injection by needle. After expulsion of 
nucleus several irrigations inside anterior 
chamber, but some cortex left. 



9/A September, 1890. 
V.=2o/i20. 
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No. Age. Sex. 
17 32 F 



Description of Cataract and Operation. 
20/i August^ 1890. 
R. Flaky. 

Section above. Iridectomy. Injection 
by needle breaking up cortex. Free 
capsulotomy. The lens seemed to have 
been separated from the capsule by the 
injection. A mass of cortex at upper part 
of pupil removed by irrigation. Operation 
very easy when contrasted with a similar 
operation on the other eye. (Same patient 
as No. 15). 



ResulL 
lOtA StpUmbeTy 1890. 
V.=2o/6o. 



18 53 M \oth September^ 1890. yyth October, 1890. 

R. Flaky and mother-of-pearU V.s=2o/20. 

Section above. Iridectomy. Free 0*5 Sn. at 14 inches, 
injection by needle. -Removed large 
masses of cortex by irrigation with nozzle 
in wound, alternating with massage. 



19 41 



20 



SO F 



21 



SO 



\othSiptemb€r^\%^, ^rj August^ iSgi, 

L. Flaky, mother-of-pearl at places. V.=2o/8o. 

Opacities vary much, some places slightly Requires section of 
afifected. capsule. 

Section above. Iridectomy. Free 
injection by needle. Irrigation with nozzle 
well within the cortical masses after the 
expulsion of the nucleus, removing all 
easily with the exception of a small 
shining opaque piece at inner margin of 
pupil, which was not afifected even when 
nozzle directly behind it. 



l^th January ^ 1 89 1. 

R. Segmented. 

Section above. Small iridectomy. 
Several irrigations removed cortex com- 
pletely. 



24M February^ 1^91. 

V.=20/6o. 
0*5 Sn. at 8 inches. 



2^th January, 1 891. 2\th February, 1 89 1. 

L. Striated. V.=2o/40. 

Section above. Iridectomy. Injection 0*5 Sn. at 7 inches, 
by needle. Irrigation by ordinary nozzle 
failed to remove a considerable amount 
of cortex. Finally removed it with 
the ledged irrigating nozzle, introduced 
behind the cortex. Same patient as 
No. 22. 
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No. Age. Sex. Description of Cataract and Operadoo. Result. 

22 50 F 10/^ Fibruary, 1891. iQth Marck^ 1891. 

Flaky. V.=2o/6o. 

Section above. Iridectomy. Injection 1*5 Sn. at 6 inches, 
by needle. Lens expelled easily. A few 
fragments removed by irrigation. On the 
third day anterior chamber was re- 
established ; on the fifth day the wound 
was reopened with a little iris in angle. 

23 40 F lUhJufy, 1891. %th Octo6ir, 1891. 

L. Striated and facetted. V.=2o/30. 

Section above without iridectomy. In- 0*5 Sn. at 15 inches, 
jection by needle. Irrigation. Great 
trouble in ^grashing out cortex. 

24 40 F iStA Se^timder^ iSgu iSiA StpiimdiTfligi. 

Striated. V.s=2o/8o. 

Section above without iridectomy. 1*5 Sn. at 9 inches. 
Irrigation removed large masses of cortex. 
Very restless after operation, and got out 
of bed without orders. Prolapse of iris. 

Discharged 28th September. 

25 50 F zoiA Siptimbir, 1891. ind Novembir, 1891. 

L. Striated. V;=2o/30. 

Section above without iridectomy. In- 0*5 Sn. at 10 inches, 
jection by needle. Free irrigation cleared 
pupil. 

26 60 F loth October^ i89l, 4ii October^ 1892. 

L. Striated. V.=20/6o. 

Section above without iridectomy. 0*5 Sn. at 6 inches. 
Irrigation. 

27 42 M tth February^ 1892. ^k May, 1893. 

R. Striated. V.=2o/30. 

Section above without iridectomy. Free 0*5 Sn. at 12 inches, 
irrigation did not clear pupil completely. 
Subsequently section of capsule by fine 
knife. 

28 SS M 1st AfarcA, iSg2, 12M ^/rt^ 1892. 

R. Striated. V.=2o/2o. 

Section above without iridectomy. 
Ljurge masses of cortex removed by irri- 
gation with nozzle in anterior chamber. 
A small piece left at inner margin of pupil. 
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No. Age. S«3C« Description of Cataract and Operation. Rctultl 

29 50 M March, 1892. V.=2o/30. 

R. Striated peripherally. In centre, 0*5 Sn. at 12 inches, 
cortex uniform. 

Section above. Iridectomy. Free irri- 
gation did not clear pupil completely. 

30 50 F lit StpUmber, 1892. lOth SipUmhtr^ l892« 

L. Striated. V.=2o/6o. 

Patient very nervous, and therefore made 0'5 Sn. at 8 inches, 
section below. Iridectomy. Irrigation 
freely with nozzle in anterior chamber. A 
little opacity at outer part of pupil not 
influenced by irrigation. 

31 S9 M 2nd November, 1892. V.=2o/6o. 

R. Striated. Swollen. Anterior 
chamber shallow. Acute glaucoma. 
Reduced tension by eserine. 

Section above. Iridectomy. Removed 
large masses of lens by irrigation. Great 
care required in irrigation. (Other eye 
operated on for like condition on the 
4th April, 1889. He came to hospital on 
the nth October, when he stated his 
vision had been failing 8 or 9 months, 
that it had suddenly become worse two 
days previously. Counted fingers on 
this occasion at 20 feet.) 

32 so M 22nd November^ i%f)2. 22Md December^ lBg2. 

R. Striated. V.=2o/30. 

Section above. Iridectomy. Free irri- 0*5 Sn. at 12 inches, 
gation did not make pupil perfectly clear. 

33 55 2nd A/ay, iSgz- V.s=2o/6o. 

L. Striated. Incipient in R. 0*5 Sn. at 8 inches. 

Section above. Iridectomy. Irrigation 
from outside removed large masses of 
cortex, causing a whirling round in anterior 
chamber before expulsion. 

34 52 M itiA August, 1894. V.=2o/6o. 

L. Striated. 

Section above. Iridectomy. Free irri- 
gation. 

35 55 M 12M September, 1893. 5M October, 1893. 

R. Striated. V.=2o/6o. 

Section above. Iridectomy. Irrigation. 0*5 Sn. at 6 inches. 
(Same patient as No. 33). 

36 56 F iStA September, iS^z. V.=s2o/6o. 

R. Striated. 0*5 Sn. at 10 inches. 

Section above. Iridectomy. Irrigation. 
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No. Age. Sex. Description of Cataract and Operation. Result. 

37 56 F 22nd September, 1893. V.=2o/i20. 

L. Striated. (Same patient as No. 36). 0*5 Sn. at 7 inches. 
Section above. Iridectomy. Irrigation. 

38 51 M ^th StpUmber, 1893. V.=:20/20 in 1896. 

L. Striated. 

Section above. Iridectomy. Free irri- 
gation. A little cortex left at lower 
margin of pupil. 

39 50 M 2tth September, 1893. dth November, 1893. 

R. Striated. V.^20/40. 

Section above. Iridectomy. Removed 0*5 Sn. at 10 inches, 
large mass by irrigation. 

40 55 F %th March, 1894. 20th June, zSgs- 

L. Striated. V.=s2o/30. 

Section above. Iridectomy. Irrigation. 0*5 Sn. at 9 inches. 

41 48 F 8M May, 1894. ^thjufy, 1894. 

R. Striated. V.=2o/8o. 

Section above. Iridectomy. Injection 0*5 Sn. at 8 inches, 
by needle. Irrigation. 

42 48 F 3iJ/.i/tfy, 1894. V.=2o/8o. 

L. Striated. (Same patient as No. 41.) 0*5 Sn. at 8 inches. 
Section above. Iridectomy. Injection 
by needle. Irrigation. 

43 52 M \^th January 1895. llM February, 1895. 

L. Striated. V.=s2o/6o. 

Section above. Iridectomy. Free irri- 0*5 Sn. at 8 inches, 
gation. 

44 35 F \%th December, 1894. %th January, 1895. 

Striated. V.=Thread8 fine 

\>rtical linear section without iri- needle. 

dectomy. Irrigation. The lens difficult 

to remove. 

45 55 F %th January, 1895. V.^2ounts fingers 

Striated and facetted. at 6 feet. Iritic 
Section above. Iridectomy. Irrigation, adhesions. Thick- 
Second day after operation, exudation in ening of capsule, 
wound followed by iritis. Blood in an- Requires section of 
terior chamber for upwards of a month, capsule. 
Treated by repeated leeching on the 
temple. 

46 40 F list January, 189$. 19/^ November, 1895. 

L. Striated. Counts fingers at i foot. \'.:=20 80. 
Section below. Iridectomy. Injection 05 Sn. at 8 inches, 
by needle. Irrigation. 
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No. Age. Sex. 
47 S4 F 



Description of Cataract and Operation. 
5M Marchy 1895. 
Striated. 
Section above. Iridectomy. Removed 



Result. 
7M October^ 1895. 

V.=2o/i2o before 
section of capsule. 



large masses of cortex by free irrigation. After section of cap- 
Section of capsule by fine knife some time sule. V. ^ 20/40. 
afterwards. 0*5 Sn. at 1 1 inches. 



48 55 F 27M March, 1895. 

L. Striated. Coming on 15 years. 

Section above. Iridectomy. Irrigation. 
Some ciliary congestion and tenderness 
to touch two weeks after operation. 
Temple leeched several times with relief. 

49 57 F list October, 1895. 

R. Striated. 

Section above. Iridectomy. Irrigation. 

50 30 F 26M April, 1897. 

Operated on left eye two years ago, when 
she could still work with the right. 

R. Dense opacity occupying pupil. On 
dilating pupil it was found the dense 
opacity was only central, whilst the peri- 
phery was semi-transparent and to some 
extent striated. 

Linear vertical corneal section without 
iridectomy. Injection by needle, causing 
lens to swell. Expelled small nucleus. 
Free irrigation required to expel cortex. 
Iritis ensued a few days afterwards. Cortex 
not all expelled. Remains of cortex and 
the capsule obscured vision. 

l^hjum, 1897. 

Section of capsule by fine knife. 
Tension increased. Treated by eserine. 

51 50 M tth August, 1897. 

Whilst able to go about has not been 
able to follow his occupation of quay 
labourer for 12 months. 

L. Flaky. Mother-of-pearl. Can't see 
any of fundus. Began 2^ years ago. 

Section above. Iridectomy. Very free 
injection by fine needle. Several irri- 
gations alternating with massage. Re- 
peatedly pieces of striated cortex brought 
from behind iris. 

Vision not being quite satisfactory, 
made section of capsule about 2 months 
afterwards. 



V.=2o/6o. 



18M March, 1896. 
V.=2o/6o. 

13M September, 1897. 
V.=2o/40. 



18M October, 1897. 

V.=2o/6o. 
8 days after section of 
capsule. 
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No. 
52 



Age. 
50 



Sex. 
M 



53 45 



S4 46 



M 



Description of Cataract and Operation. Result. 

loM September, 1897. iZtk Octobir, 1897. 

Same patient as No. 51. After section of 

R. Central opacity rather deep capsule. 

white. Condition of anterior cortical V=2o/6o. 

substance shewn in Fig. 65. The four 0*5 So. at 10 inches. 

tongues projecting from behind iris re- 
present the parts of the cortex which are 

mother-of-pearl, the centre and inter\'ening 

spaces are clear, but except on close 

examination the opacity of the nucleus 

and posterior cortical substance, reflecting 

through, give a false impression. Began 

to fail i\ years ago. A month before 

operation could see a little red of fundus 

peripherally, now cannot. Cannot count 

fingers in bright light. 

Section above. Iridectomy, injection 
by fine needle, which I moved freely about. 
Did not use cystitome. Marked change 
in appearance of lens, but no cortical 
substance escaped by injection. The 
expelled lens was cleir except the centre. 
Believe whole of lens came out at once. 
Irrigated slightly. 

Subsequently made section of capsule 
as in other eye. 



315/ August, 1897. 
V.=2o/8o. 



lOtA August, 1897. 

Only aware of an3rthing wrong for six 
months. R. eye shows some cortical 
peripheral opacities, but sees well. 

L. Striated. Patches transparent. 
Cannot count fingers. 

Section above. Iridectomy. Injection 
by needle. Whilst injection going on 
moved needle freely all over area of pupil, 
and had the point down as far as lower 
margin of pupil. Irrigation alternating 
with massage made pupil clear. 

Tth October, 1897. i^h November, 1897. 

Has been working as a carter, but with V.=2o/6o. 
great difficulty till a week ago. The left 05 Sn. at 10 inches, 
eye began to fail 1} years ago, and the 
right eye 6 months. 

Operated on the left eye, in which the 
cataract was complete in every respect, on 
the 27th September, 1897, with success. 

R. Posterior cortex opaque, and 
striated with spaces transparent as in 



PLATE VIII. 
Various Cortical Opacitibs, almost all Rare. 



Fig. 56 — Striation of anterior surface of lens. — Case 98. 



Fig. 57 — Opacities as seen by transmitted light in case 100, 
but instead of being represented as dark on a red back-ground, 
are shewn as white on a black ground. There is a central 
cloudiness. 



Fig. 58 — Opacities close to capsule, radiate and dotted. — 
Case loi. 



Fig. 59 — Anterior surface of lens as seen by oblique illumina- 
tion. — Case 102. 



Fig. 60— Anterior cortical opacity seen by oblique illumina- 
tion. — Case 104. 

Fig. 61 — Anterior cortical in other eye of patient. — Case 104. 



Fig. 62 — Tri-radiate cortical opacity. — Case 105. 



Fig. 63 — Anterior cortical opacity of right eye by oblique 
illumination. — Case 106. 



Fig. 64 — Anterior cortical opacity of left eye of same patient, 
as case 106. 



Fig. 65 — Anterior cortex of left eye. — Case 52. 



Fig. 66 — Posterior cortex of case 54. 
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No. Age. Sex. Description of Cataract and Operation. Result. 

Fig. 66. Centre of lens clear. Some 
cortical striae anteriorly. 

Section above. Iridectomy. Injection 
by fine needle. Repeated irrigation, 
leaving pupil clear. 

55 32 F I J/ February, 1898. 

L. Lens divided tri-radially. Saw V.=2o/30. 
20/200 a month before operation. (R. 
Slight cortical opacities). 

Section above. Iridectomy. Did not 
use injection needle. Nucleus came out, 
leaving all the cortex. Free irrigation. 
At lower part of pupil a slight haziness 
left. Haziness disappeared in a few days. 



Table III. 

Inoomplete Coptioal Oataraot, Common Form, in 

Pepsons 60 years old and upwards. 

These cataracts are incomplete structurally, but 
complete functionally with two exceptions. 

No. Age. Sex. Description of Cataract and Operation. ' Result. 

56 65 M October, 1888. 

Striated and flaky. V.=i6/6o. 

Section above. Iridectomy. Free in- 
jection inside capsule by needle breaking 
up cortex extensively. Irrigation from 
outside. 

57 66 M nth January, 1889. 

Striated. Perception of light. 

Section above without iridectomy. Cor- 
tex completely removed by irrigation. On 
first dressing, prolapse of iris was found. 
The pupil remained clear and eye quiet 
for a month. The prolapse was treated by 
compressive bandage. Irritative s3rmptoms 
ultimately appeared. Finally electro- 
cautery was applied. This was followed 
by rapid increase of the irritative 
s3miptoms, and the pupil quickly closed. 
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CATARACT. 



No. Age. Sex. Description of Cataract and Operation. 

58 66 M %th March, 1889. 

R. Striated. (There is an incipient 
cataract in the left eye.) 

Large peripheral corneal section above, 
embracing nearly one-half of the cornea. 
No iridectomy. Capsulotomy. Lens very 
sticky. A large quantity of cortex left, 
and removed by free irrigation, leaving 
pupil round and clear. When I had 
finished the operation I noticed some pig- 
ment in the pupil, but I did not wash it 
out. When I opened the eye for the first 
time, five days afterwards, I observed that 
the inner half of the section, and likewise 
that part of the conjunctiva which had 
been grasped by forceps, were darkly 
pigmented. 

The history of this patient was un- 
eventful till after all danger was supposed 
to have been past. He was discharged 
from hospital quite well 24 days after the 
operation. He returned with some ciliary 
congestion a week afterwards, and was 
treated for a short time as an extern 
patient, when 1 thought it desirable to 
re-admit him for more effective treatment, 
which consisted in repeated cupping of 
the temple, atropine, mercury, and after- 
wards tonics. The other eye became 
affected with iritis, as to the character of 
which I am not prepared to give an 
opinion. 

Instead of following order of operations 
I think it well to g^ve here the history of 
the other eye which is of much interest 
and instruction. It should more properly 
come under the description of Complicated 
Cataract. 



ResulL 

May, 1890. 

V.= o-5 Sn. at 10 
inches. 



59 66 M 22nd October, i%%(). May, iSgo. 

L. Cortex striated and transparent After section of the 
facets. Cannot count fingers. Extensive capsule by fine knife 
iritic adhesions. he saw 0*5 Sn. at 9 

Large corneal section above. Iridectomy, inches. 
Injection by needle. Free capsulotomy, 
capsule rather resistant. Expulsion of 
nucleus, which was small, leaving large 
masses of cortex. Irrigated from outside, 
and at last with nozzle inside anterior 
chamber and behind opacities. 
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No. Age. Sex. Description of Cataract and Operation. ResulL 

Two days after operation I opened eye 
and found the anterior chamber re- 
established. There was a little pus in 
anterior chamber, and a deposit of l3rmph 
on the surface of the iris at the inner 
part. He did not complain of pain, and 
there was no external evidence of anything 
being amiss before opening the eye. 

Treatment. — Atropine, hot stuping, 
wine and quinine. After a few da3rs the 
pus disappeared, the iris cleared up, and 
he saw relatively well. That this iritis 
was due to germs there is no proof. 
That the iris was more vulnerable after 
the old inflammation, and that there was 
both in this eye and the other some 
constitutional predisposing cause, is very 
probable. 

60 66 F 22nd May, 1889. ird July, 1889. 

Striated. V.=i6/6o. 

Section above without iridectomy. 0*5 Sn. at 7 inches. 
Large quantity of cortex removed by 
irrigation. There was a delicate thread- 
like piece which floated about, but did not 
come out. 

61 62 F 2^h November, 1889. - V.=2o/200. 

Striated. (Other eye had complete 0*5 Sn. at 6 inches, 
nuclear cataract.) 

Section above. Iridectomy. Injection 
freely inside capsule by needle. Free 
capsulotomy. The nucleus was small. 
Irrigation from outside cleared pupil. 
The adherent cortex was whirled round 
before escaping. 

62 65 M ird January, 1890. Vj^Nil. 

Striated. 

Section above. Iridectomy. Tension 
so high, stopped irrigation before cortex 
removed. Plastic cyclitis ensued after 
several weeks. (In other eye immediately 
on section being made wound bulged. 
Iridectomy could not be performed. Lens 
expelled by high tension, and vitreous 
enclosed in hyaloid presented in wound. 
The apparent tension could not be con- 
sidered as owing to the irrigation, for it 
occurred in the second eye when irrigation 
was not, indeed could not be used). 
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CATARACT, 



No. Age. Sex. 
63 69 F 



Description of Cataract and Operation. 
20iA March^ 1890. 

L. Striated. 

Section above, without iridectomy. 
Injection by needle. Irrigation from both 
outside and within anterior' chamber. A 
little cortex left because patient so nervous 
and unsteady. Other eye operated on 
previously for a complete cataract, with 
like result. 



Result. 

Illiterate. Threads 
a fine needle. 



64 65 M 



17th July, 1890. 

L. Striated. 

Section above, without iridectomy. 
Injection by needle. Large masses of 
cortex removed by repeated irrigation. 



V.=2o/30. 



65 60 M loM December, 1890. 

L. Flaky and mother-of-pearl. 

Section above. Iridectomy. Injection 
by needle. Removed large masses of 
sticky cortex by irrigation, both from 
outside and inside, but pupil was not 
completely clear. Subsequent section of 
capsule by fine knife. 

66 64 M l^h April, 189 1. 

L. Mother-of-pearl. 

Section above, without iridectomy. Irri- 
gation removed a considerable quantity 
of cortical matter. (Other eye previously 
operated on for complete cataract). 

%thjufu. Section of capsule. 



V^. =: Result was 
very good, but I 
cannot find notes. 
I learned he con- 
tinued well. 



V.=2o/30. 



67 66 M 9M September, 1891. 12M September, 1892. 

Mother-of-pearl. V.=s2o/40. 

Section above, without iridectomy. 0*5 Sn. at 8 inches. 
Large quantity of cortex removed by free 
irrigation with nozzle in anterior chamber. 



68 



60 



lOth October, 1 89 1. 

L. Striated. 

Section above, without iridectomy. 
Irrigation removed a large fragment. 



4/^ October, 1892. 

V.=2o/6o. 
0'5 Sn. at 6 inches. 



69 61 



20M SepUmber, 1892. 4/A October, 1892. 

R. Striated. Section above. Iri- V.=:20/8a 

dectomy. Cortex sticky. Removed by o*6 at 6 inches, 
irrigation. 
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No. 
70 



Age. 

78 



Sex. 
M 



71 



63 



72 60 



73 65 



74 64 



75 65 



76 65 



Description of Cataract and Operation. Result. 

28M September^ 1892. 19M Octobtr^ 1892. 

R. Striated. V.=2o/6o. 

Section above. Iridectomy. Injection 0*5 Sn. at 8 inches, 
by needle causing breaking up and escape 
of cortex. Irrigation after expulsion of 
nucleus cleared out large mass of cortex. 
Left a little fragment at inner margin of 
pupil. On opening eye a few days after- 
wards found small fragment was only the 
margin of a much larger piece which 
covered a considerable part of dilated 
pupil. 



22nd May, 1893. 

R. Striated. 

Section above. Iridectomy. Injection 
by needle. Irrigation leaving pupil 
perfect. On opening the eye two days 
after signs of septic iridochoroiditis. Dis- 
ease progressed rapidly from bad to worse. 
Had used the same irrigator and liquid on 
two cases previously same day without any 
untoward result. No doubt the eye was 
somehow inoculated. (Other eye operated 
on previously for a complete cataract.) 



Nil. 



M 4/i SepUmbeTy 1893. 
R. Striated. 

Section above. Iridectomy, 
gation. 



Good, but not noted. 



Free irri- 



M l7iA DfcimSgr, 1893. 
R. Striated. 
Section above. Iridectomy. Irrigation. 



l^th January y 1894. 
V.:=20/30. 



January^ 1 894. 8M March, 1 894. 

L. Striated. Small nucleus. V.se8/200. Cap- 

Section above. Iridectomy. Irrigation, sule thickened, and 
Some cortex left. Severe iritis. requires section. As 

other eye had been 
operated on with very 
good result, she did 
not wish anything 
further done. 



M ird April, 1894. 
L. Striated. 
Section above. Iridectomy. Irrigation. 

M 17M April, 1894. 
R. Striated. 
Section above. Iridectomy. Irrigation. 



\%th May, 1 894. 
V.=2o/6o. 

\%th May, 1894. 
\'.=2o/8o. 
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No. Age. Sex. Description of Cataruct and Operadcm. Result. 

77 72 M 5M MarcA, 1895. V.=2o/6o. 

L. Striated. 0*5 Sn. at 9 inches. 

Patient very nervous, therefore made 
corneal section below. Iridectomy. 
Nucleus small. Very free irrigation 
inside chamber necessary. Cortex very 
coherent. 

78 60 F 7M Afay, 1895. 28M May, 1895. 

Striated. Vj^20j\o. 

Section above. Iridectomy. Free irri- 0*5 Sn. at 8 inches, 
gation removed large masses of cortex. 

79 65 F zrd Sepumber, i^^. i^rd SfpUmier, iSgS' 

L. Cortex mother-of-pearl. Division V.=2o/8o» 
of cortex by small triangular clear spaces. 0'5 Sn. at 7 inches. 

Section above. Small iridectomy. 
Nucleus difficult to expel, and found to 
be small. Whole of cortex left and 
removed by free irrigation with nozzle at 
wound. Would have injected by needle 
in this case, but brow so prominent 1 
could not introduce the needle I had at 
hand. 

80 60 M lUA AfarcA, iBg6. ^A Afay, iSq6, 

R. Cortex striated. Triangles trans- V.=2o/6o. 
parent. Fingers at one foot. On dilating 0*5 Sn. at 8 inches, 
with cocaine counts fingers at 6 feet. 
Following his occupation of postman till 
three weeks ago. (Other eye blind many 
years). 

Section above. Iridectomy. Injection 
by needle opacified all cortex in pupillary 
area, but did not cause any to escape. 
Waited a few minutes before expelling 
lens. Irrigation. 

81 63 M 30M AfarcA, 1896. 26M Afay, 1896. 

L. Counts fingers at 3 feet. Cortex V.^20/60. 
striated. Parts clear. See red of fundus, 0*5 Sn. at 12 inches, 
but no details. 

Section above. Iridectomy. Lens came 
out well, leaving some cortex adherent to 
capsule. Free irrigation. 

82 75 F ^AJune, 1896. 25M August, 1896. 

R. Striated. Swollen. V^.^K}ounts fingers 

Section above. Iridectomy. Free irri- at 10 feet. Subse- 

gation. A little cortex left at lower margin quent section by fine 

of pupil. All went well till 2 weeks after knife, but when she 

operation, when there appeared pericorneal left hospiul there 

redness. A little pain. Iritic adhesions, was no change. 
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No. 


Age. 


Sex. 


Descnption of Cataract and Operation. 


Result. 


83 


70 


M 


iS/A/uHi, 1896. 

L. Striated. Cannot count fingers. 

Section above. Iridectomy. Free irri- 
gation. 


Iphjufy, 1896. 
V.=20/40. 


84 


68 


F 


1th July, 1896. 

R. Striated. Cannot count fingers. 

Section above. Iridectomy. Several 
irrigations removed large masses of cortex. 


2'jtkjufy, 1896. 
V.=2o/6o. 


85 


65 


F 


28M September, 1896. 
R. Striated. 
Section above. Iridectomy. Irrigation. 


ird November^ 1896. 
V.=2o/6o. 


86 


68 


F 

r 


27M Aprtl, 1897. 
R. Cortex slightly striated. Anterior 


lithJuiUy 1897. 
Vj=2o/40. 



chamber shallow. 

Section above. Small iridectomy. 
Irrigation removed large masses of cortex. 

87 65 M 2iJ//«/y,-i897. 

R. Cannot count fingers. 

L. Counts fingers at 10 feet. 

R. Centre of anterior part of lens clear, 
but at margin of pupil cortical opacities 
appear as a fringe or ring of glistening 
mother-of-pearl tongues jutting from 
behind iris. No reflex from fundus. 

Section above. Iridectomy. Injection 
by fine needle, opacifying whole of lens in 
pupillary area. Waited a little to facilitate 
separation of cortex from capsule. Massage 
through the lid. Expelled nucleus which 
was very small and faintly amber. Irri- 
gation from outside and within anterior 
chamber with scoop nozzle behind opaque 
cortex and massage used freely. Did not 
succeed in making the whole pupil clear. 
The capsule on irrigation could be seen 
flapping. I considered there was only a 
slight cortical lining. 

When he left hospital on 13th August 
pupil was not entirely clear. 

iSthJum, 1898. 
Section of capsule. 

88 69 M 27M September, 1897. 

(L. Operated on for pure dark-brown 
cataract a week previously.) 

R. Cortex uniformly finely striated. 
Very slight reflex of fundus. Counts 
fingers at two feet. This eye only known 
to be affected i^ years. 



itth May, 189B. 

(Comes for opera- 
tion on left eye). 

V.=20/I20. 

lothjum, 1898. 

After section of 
capsule 5 days pre- 
viously. 

Vj=2o/6o. 



lyrd November, 1897. 

V.s=20/40. 
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No. Age. Sex. Description of Cataract and Operation. Result. 

Section above. Iridectomy. Injected 
a little by needle. Nucleus expelled, 
leaving whole of cortex. Irrigation. 

89 62 M 25M November, 1897. Uh January, 1898. 

(R. Operated on by me 3rd December, V*^20/6o. 
1895, for a nuclear cataract. At that time 
L. V.:=8/6o. Has been working since. 

L. Now cannot count fingers. Lens 
different from that of other eye at time of 
operation. Lens swollen. Anterior 
chamber shallow. Cortex flaky. Trans- 
parent spaces. Lens seems splitting up. 

Section above. Small iridectomy. In- 
troduced injection needle easily, distending 
and rupturing capsule. By pressure of his 
lid he shot out the lens. Irrigated a little. 
Very unsteady patient. A little cortex 
left at lower margin of pupil. On opening 
eye two days afterwards flakes were 
observed in pupillary area, but by 12th 
December the pupil was perfectly clear. 



Table IV. 

Unoommon Fopms of Coptioal Cataraot. 

First Sub-Division. 

Catapaots with Semi-Tpanspapent Coptex, simulatinsr 
Complete Catapaot, but sometimes vepy diffloult to 
Bxtpaot. 

These are attended sometimes with such exceptional 
difficulty that I put them in a separate class. The 
cortex, as appearing in the undilated pupil, looks to 
be of such a character as would indicate softness, but 
when the operation is undertaken it may be found that 
the lens substance is coherent, of normal consistence, 
and closely attached to the capsule, so much so that 
the nucleus may be expelled through the cortex, 
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leaving the whole of the latter remaining. I have met 
with a number of these cases of so much unforeseen 
difficulty that they impress upon me the advisability, in 
all cases in which there is the possibility of doubt, to 
dilate the pupil and examine carefully the condition of 
the cortex, by which means the semi-transparency 
may be more readily recognised. These cataracts are 
in certain stages of such a character, they might be 
regarded at one time as commencing nuclear, and at 
another time as diffuse cortical. If the character of 
the cataract be recognised, injection by the fine needle 
is strongly indicated. These cataracts are incomplete 
structurally. 



m Df Cal= 



Id Optra, 



6j 



Irideclomj. 



M ili DKimbtr, 1888. 

L. Cortex setni-trsnsfisreni 

paniculsn not Doled. 

Wecker's Beetion above. 
Coinea flaccid. Nucleus ca 
leaving lar^ mass o{ corti 
(ion of aqueous. Irrigation with noizle, 
boih in wound and anterior thamber. 
Large masMi removed from behind irii. 
Tone of eyeball much bettei at end of 
operation than at the beginning. Id other 
eye, operated on previously, the cortical 
opacity was complete. Result the latne 
in both operations. 

M -Jlh Otiehtr. 1890. 

R. Centre of lens opaque. Partial 
opacity of corlei, but no striatton. Could 
not count fingers with pupil undilaled. 
Anterior irhamber ileep. Duration of 
affection not noted. Incipient cataract in 

R. Wecker's section above without 
iridectomy. Lens seemed to come oul 
pretty completely. Irrigation removed a 
few particles from pupil. 

F 9/* Oclnttr, i8qo. 

Cential lens opacity. Irregular, icmi- 
trantparenl opacity of cortex. Could not 
couDi fingers with pupil undilaled. 



Ulhet literate. 



Very good, II- 



^^li Novembir, 1890. 

V,=io/io. 
I'jSn. at 18 inches. 
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CATARACT. 



No. Age. Sex. 



93 



64 



Description of Cataract and Operaticm. 

Wecker's section above without iri- 
dectomy. Lens came out very well, the 
nucleus being followed by a large mass of 
coherent transparent cortex. Removed 
fragments of lens by irrigation several 
times with nozzle in anterior chamber. 

Some opaque substance, probably cap- 
sule, left in pupil, which on irrigation 
moved about, but did not escape. Pupil 
perfect. 



M \^thJufy, 1895. 

R. Cortex with pupil undilated seemed 
uniformly opaque. No shadow on lens. 
Could not count fingers. 

Section above. Iridectomy. Lens did 
not seem opaque at periphery, but there 
was a haziness. Expelled nucleus, which 
was small, and ploughed its way through 
cortex. Removed all cortex by several 
irrigations. 



Resalu 



2*1 th August, 1895. 
\'.=20/40. 



94 50 M l^h January, 1896. 

R. Bluish white and semi-transparent. 
When pupil dilated with cocaine a little 
striation. Other eye healthy. 

Section above. Iridectomy. Lens 
seemed jelly-like. Very great trouble in 
irrigation from nervousness of patient. 
A little cortex left rather than nm risk of 
loss of vitreous. 



4M February, 1896. 
V.=2o/30. 



IT th January. 

Small opacities seemed much larger. 
Subsequently altogether absorbed. 

95 56 M 20th October, 1897. lUh January , 1898. 

R. Failing for three years, but vision V.=:2o/30. 
altogether lost for four months. Could 0*5 Sn. at 10 inches, 
not count fingers. Pupillary opacity 
seemed uniform, did not dilate pupil. 

Other eye sound. 

Section above. Iridectomy. Cortex 
semi-transparent. Did not inject with 
needle. Lens extremely sticky. The 
nucleus, which was small, made its way 
through the cortex, all of which was left. 
Very free irrigation required to remove 
cortex. Piece after piece came from 
behind iris. 
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No. Age, So, DeKriptLonofCaianclMdOpenilioo. 


1 


96 +0 M iJlAATixtHiier, iS<)7. 


tlhja^^ry, 1898. ■ 


L. Conei semi-transparent. No 


V.=3O/S0. ■ 




■ 


diamber of aoimnl depth. 


■ 


Other eye sound. 


J 


Section above. Small iridectomy, 


^H 


Nudeui smalt. All cartes reraainad 




behind. Free irrigulion required. 


^H 


Two days aFterwaids iris found pro- 


^H 


lapsed at one angle of wound without 


^H 


known cause. 


^H 


I7M Dieimbtr. 




Prolapse not diminished, but ihere ii 




no irritation, and pupil is large and deir. 




Excised prolapie. 




r 97 SI M li^k Dicmbtr, 1897. 


,M/.H^r. (I9i. 


L. Operated on for complete cataract 


V.=io/<k>. 


on 1 3 "J November with success. 




L R. Cortex semi-transparent. Cannot 




\ count [ingen. Anterior chamber shallow. 




1 Section above. Iridectomy, Injection 




L by needle. On eipelling lens it was found 




^^^^^^^^H coherent, and its form was moulded on 




^^^^^^^^^k passing through incision. A little nibbed 




H — ' 




^^^^^ 




^^H Uncommon Forms of Coptloal Oatafaot. J 


^^V Second Sub-Dlvlalon. 


J 


^^^L Very flne Cortical Opacities of several years' duration | 




with Myopia. ■ 


Incomplete atPuctupaUy and functionally. ■ 


No. Age. Sei, De«;rii)lionofCilai»MincJOperaliot., 


■ 


98 61 M indMarch, 1SS7. 


nS Sn. .1 4 1 


Fine superficial opacities of lens an- 


inches. Asthemediie ^| 


teriorly close to (he capsule, more or less 


were quite clear, the H 


striated. At outer part of pupil, lens 


delect remiiaing was H 


more clear than.eUewhete. Can see disc, 


probably owing to ^| 


which is rather pale, but not cupped. 


the affection for which ^| 


Atrophy of choroid around disc. He can 


the iridectomy had ^| 


read No, 3 Sa. at 4 inches. An iridectomy 


been performed. ^^^H 


had been performed come year* previotu 


^^^^H 


by another surgeon for some reason not 


^J 
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No. Age. Sex. Description of Cataract and Operation. ResulL 

evident. The vision being so much below 
what might be expected from the clearness 
of the media, as shown by ophthalmoscopic 
examination, I thought possibly a good 
deal of the defect might be owing to 
irregular refraction. He had been unable 
to work for four years, and as there seemed 
no prospect of a quick advance of the 
cataract, advised operation, warning him 
of the risk. (See Fig. 56, which shows 
sketch of anterior surface of the lens.) 

Wecker's section above. Nucleus small 
and clear. Could not judge how much 
clear cortex was left. Introduced nozzle 
of scoop s3n'inge, and injected distilled 
water, removing large masses of clear 
cortex. Quick recovery. 

99 55 M 1 2t A Apr i/, 1SS7. 1st August. 

Compositor. Came to hospital on the 0*8 Sn. at 4 inches. 
1 8th March, 1887. Said he had been 1st September, 
there four years before, and that he was 0*8 Sn. at 8 inches, 
then told he had cauract. Had not been 2\st October, 
able to do any work for a year, and then 0*5 Sn. at 9 inches, 
he could only do one-fourth of his ordinary with + 3 D.S. 
work. With his glasses, which were very 
powerful concaves, could read 175 Sn. at 
6 inches with each eye. 

Right eye. Can see disc clouded. 
Opacities very fine striated, adjacent to 
capsule, and chiefly at outer part of lens 
anteriorly. Lens towards inner part of 
pupil clear. 

Wecker's section above with iridectomy. 
The lens looked more opaque peripherally 
and superficially than I expected. It 
looked as if capsule and cortical substance 
adjacent were opaque. Lens appeared 
small, and this appearance was so marked 
I feared vitreous might present instead of 
the margin of the lens. 

Found capsule tough and difficult to 
cut. On extraction, lens was found to be 
small and firm, and without any soft or 
sticky cortex. Pupil clear. Injected a 
little distilled water, but nothing appar- 
ently was removed. Third day pain, 
pupil cloudy. Inflammatory symptoms 
quickly subsided. 
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No. Age. Sex. Description of Cataract and Operation. Result. 

100 5S M ytA September. 1887. 7M October, 

(Same patient). 0*5 Sn. at 6 inches, 

L. Reads 0*5 Sn. quite close to eye with + 6D.S. 

without any glass. Slight central cloudi- 
ness of lens by transmitted light. Can 

see disc clouded. Large atrophic crescent 

at inner and upper part reversed image. 

By oblique illumination radiate structure 

of lens apparent, and opacities are mainly 

at posterior capsule, and look as if they 

covered the whole surface, whilst by 

transmitted light the opacities are as 

shewn in Fig. No. 57. 

Wecker's section above. Iridectomy. 
After expulsion of nucleus a large quantity 
of cortex left, filling pupil and clearly 
shewn by electric light. Two injections by 
scoop syringe made pupil clear. 

In this case there was a little serous 
chemosis for a few days, but pupil was 
clear and iris normal. No special treat- 
ment. 

The reader will note the very different 
course of the operation in the two eyes. 
In the right the lens came out en nuuse^ 
in the left a large portion of cortex was 
removed by injection. 



loi 45 M 19/A April, 1887. 4/i April, 1888. 

Draper's assistant. Had not been able V.^15/40. 
to work for 3 years. 0*5 Sn. at 9 inches. 

R. Fine linear isolated opacities 
anteriorly close to capsule with small dots. 
Peripheral fringe of opacities well marked. 
Figure 58 represents the anterior opacities 
seen by oblique illumination with pupil 
dilated. 

Can see disc with trouble. Counts 
fingers at 3 feet. 

Preliminary needle operation. It 
seemed as if opacities were lifted up by 
the needle, showing that they were inti- 
mately connected with the capsule. I 
would not now recommend or do this. 



ISO 

No. Age. 



CATARACT. 

Sex. Dexcription of Cataract and Operation. 

ZrdMay, 1887. 

Very little change in lens. Wecker's 
section above. Iridectomy. Lens small. 
Injection by scoop sjrringe to remove 
fragments. Pupil clear. Injection was 
difficult because of prominence of eye, and 
the tense stretching of the lids. A little 
escape of vitreous. 



Result. 



102 45 M 8M October, 1887. 

(Same patient). 

L. Fine radiate peripheral opacities, 
both anterior and posterior, close to 
capsule, with well-defined spots and lines. 
A haziness also. Counts fingers at 5 feet. 
Can see red of fundus all over, but cannot 
see disc or vessels. Fig. 59 represents the 
anterior surface of the lens as seen by 
oblique illumination. 

Wecker*s section above. Iridectomy. 
Capsule rather tough. Opacities are 
moved about with the c3rstitome, shewing 
that they are quite close to capsule. A 
mass of muddy cortex shewn by the 
electric light removed by one injection, 
leaving pupil clear. 



4/A April, 1888. 

0*5 Sn. at 10 inches. 
V.=:I5/30. 



103 80 



I'jthjufy, 1890. o'6 Sn. at 6 inches, 

R. Always myopic. Deep striae on with + 6 D.S. 
anterior and posterior surface of lens close Found extensive 
to capsule and mainly peripheral. Some choroidal atrophy, 
encroachment on the pupillary area 
anteriorly in two narrow stripes. By 
oblique light lens nucleus not yellow. 
Can see fundus, but not details. 

Wecker's section. Iridectomy. Injection 
by fine needle inside capsule, which was 
lifted up and moved with the opacities. 
Expelled lens easily. Irrigation at once 
removed transparent and semi-transparent 
fragments. 

This case is interesting from the fact 
that even at such an advanced age the 
capsule was pierced by the fine needle, 
shewing the relative softness of the cortical 
substance. 



Unoommon Fopms of Coptloal Catapaot. 
Third Sub-Dlvlslon. 
Ohapaoteplsed by White Opaoltles like " Baps " of 
vapflnfi* size, oloee to Capsule, with latervenln^ 
oleap spaces, and very stow In ppoe*pess. 

The first three cases are incomplete structurally and 
functionally ; the fourth incomplete structurally, but 
complete functionally. 



Su. Dncriplion ofCatuacl and 0|>criillan. 

M lOti .Varci. 1M»9. 

Linenlapper. 

L. A peculiar opacity opposite ihe 
pupil of an angular ihape (see Fig. 60), 
odjacenl to capsule, and appearing 10 
involve il, and many small linear opacities 
■djacent to capsule peripherally. Could 
count Rngen at 3 feet, and lead No. 4 Sn. 
with + 3 D.S. 

Disc and vessels could be seen. A patch 
o[ choroidal atrophy beside disc. Duration 
of affection not noted. 

Wecker's section above. Iridectomy. 
Injection inside capsule by needle, causing 
opacity of lens. Lens sticky and resistant. 
AAer expulsion of nucleus, pupil full of 
opaque cortex. Irrigated three times, 
leaving pupil clear, but bounded by opaque 
capsule, which flonied about on irrigation. 
Srd.Var, 1S89. 

Details of fundus not seen distinctly, 
although pupil seems clear, borne ad- 
hesion of iris. Counts fingers at upwards 
of 10 feet, and sees r73 al j inches. 

Figure 61 represents the cataract in the 
Other eye (R.), on which I did not operate. 



[4/4 /uw, 1SS9. 
0-550. atSincI 



nches. 



lich he could see 1*75 S 




ird April. 1SS9. Z4fA<Vdi', 1889. 

Dressmaker. V.^ 16/40. 

L. Tri-radiate cortical opacity, with cj Sn. at 9 inches, 
iteel-grey nucleus. Counts fingers at 1 
feet. No note of ophthalmoscopic ex- 
amiiuiion. (S«e Fig. 61.) 
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CATARACT. 



No. Age. Sex. 



io6 



F 



Description of Cataract and Operation. 
Wecker's section above with iridectomy. 
Injected inside capsule by needle. Lens 
came out easily and perfectly. Irrigated. 

10/ A September^ 1895. 

Needlewoman. Came to me in Sep- 
tember, 1895. She stated that until 6 
weeks ago she had been able to do the 
very finest sewing with each eye. Broad 
bars close to capsule in each eye, with 
intervening clear space. 

Pupils small. Could not see fundus in 
either eye with pupil undilated. On 
dilatation, disc and vessels visible. 

R. Counts fingers at 6 feet, and reads 
No. 4 Sn. Surprised she did not sec 
better. Fig. 63 represents the anterior 
cortex of the right eye, and Fig. 64 that 
of the left eye. 

R. Wecker's section above. Small 
iridectomy. Introduced hollow needle in 
opaque part, and pumped freely. Particles 
of lens escaped. Whole of area of lens 
exposed became opaque. Nucleus found 
to be small and clear. Cortex nearly all 
remained. Irrigated with nozzle outside 
wound, but, finding this ineffectual, intro- 
duced it into anterior chamber behind 
cortical masses, and cleared a good deal 
away. Then used scoop nozzle in anterior 
chamber, and, whilst irrigating, moved it 
gently up and down, removing large 
masses of cortex. A slight haziness allowed 
to remain at lower part of pupil, as I did 
not deem it prudent to prolong the 
irrigation. 

On examining eye a few days afterwards 
it was found that the capsule had been 
ruptured horizontally, that there was some 
cortex inside capsule, and that the iris 
was adherent to the capsule at the cut 
margin of sphincter. 

Dtcetnber. 

Tried to make section of capsule by 
fine knife, but it only punctured and did 
not cut ; this was followed on the evening 
of the operation by glaucomatous 
symptoms, which were relieved by eserine. 

\VhJuly, 1896. 
Section of capsule by fine scissors. 



RekoU. 



2^h January^ 1896. 

V.=ao/40. 
0-5 Sn. at 10 inches. 
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No. Age. Sex. Description of Cataract and Operation. Result. 

107 54 F 2ird September, i%()^. Fingers at 6 feet. 

R. Three deep white bars running tth March, 1896. 
into pupillary area with spaces intervening Mediae clear, disc 
of slightly greyish tint. No yellowish appears small. Large 
colour in nucleus. She had divergent crescent round disc, 
squint of this eye as long as she remembers. Patches of old 
Field of vision good. choroiditis. One at 

Wecker's section above. Iridectomy, macula. Retinoscopy 
Injection by hollow needle. Some cortex shewed still myopia 
of semi-fluid character came away on equal to — 5* D.S., 
puncture, and a good deal of coherent but a myopic glass 
cortex on injection. made no appreciable 

Nucleus very small. Free irrigation difference. The poor 
necessary. result was of course 

owing to the excessive 
myopia and choroi- 
ditis. 



Table VI 1. 

Unoommon Fopms of Coptioal Catapaot. 

Foupth Sub-Division, oommonly known as **Postepiop 

Polap." 

Na Age. Sex. Description of Cataract and Operation. Result. 

108 30 M March, 1889. 

Posterior polar cataract. Counted fingers \''.^2o/6o. 
at 6 inches. Needled lens on two occa- 0*5 Sn. at 11 inches, 
sions. 

A^hjune, 1888. 

As lens swelled and pressed on iris 
below, resolved to extract. Vertical 
corneal section without iridectomy, but 
obliged to perform iridectomy afterwards 
because of tendency to prolapse. Free 
irrigation. Could not make pupil per- 
fectly clear. A little cortex left, which 
was absorbed. 

109 30 M (Same patient as No. 108.) Posterior 15M October^ 1890. 

polar. Sees No. 4 Sn. at 6 inches. Slight V.^:6/36. 

haze on fundus, but see disc and vessels. 1*25 Sn. at 6 inches. 

18M SepUmber, 1888. 

Iridectomy above. Forster*8 artificial 
method, but without effect. 

Subsequently needled twice. Hoped 
that absorption would proceed, but it did 
not. 



154 CATARACT. 

No. Age. Sex. Description of Cataract and Operation. Remit. 

2ird SepUmiiry 1 890. 

Whole of remains of lens opaque, and 
filling pupil. Capsule thickened. Section 
below. Iridectomy. Free section of cap- 
sule, and moved capsulotome through lens 
substance. Pressure and irrigation inside 
capsule had little effect. Removed 
thickened capsule with forceps. Then a 
mass of lens .substance removed by 
irrigation. 

1 10 35 F (Sister of Nos. 108 and 109.)- Posterior NIL 

polar cataract. Counts fingers at 4 feet. 

\2thjune, 1888. 

Section above. Iridectomy. Was going 
to have extracted lens at once, but patient 
so nervous I postponed it. 

3IJ/ October, 1888. 

Section above. Free capsulotomy. 
Lens extremely sticky. Noticed that the 
posterior opacity escaped, and was quite 
distinct in appearance from rest of lens, 
showing opacity was not capsular. It was 
soft. Irrigation. Slight opacity skirting 
pupillary margin. Progress satisfactory 
for two weeks. Pupil clear. Then slight 
redness appeared at wound, and a thicken- 
ing and whiteness began there, and 
gradually extended till whole of capsule 
opaque, and the cornea for some distance 
from the wound cloudy. The iris became 
adherent to the capsule, and the vision, 
which had been good, steadily diminished, 
and finally there came to be a defect of 
sensibility in lower part of retina. I can- 
not explain the cause of the untoward 
result, which was quite unexpected. 

It may have been one of the sort of cases 
described by Abadie. The foregoing three 
operations are all that I have done for 
posterior polar cataract. 



STATEMENT OF CASES. 



Uncommon Form ot Coptloal Cataract, known aa 
Zonular— with Nucleus*— Sixth Sub-dlvlslon. 

I note these following- five cases not because they 
all fail within the scope of this work, but because 
they emphasize the fact that there are exceptions to 
the general rule that a nucleus is not met with before 
30 years of age. 

No. Agb Su. Dnciiplion nf C>iiiiiu:i ukI Opnotiaii. RsuIl 

111 J M ijli Angler, 1887, Good. 

R. Complete ralsract with a nucleus 
floating. 

Paienti noticed the coDdilion lot a year. 
DO doubt this had been a zonular cataract 

Vertical linear KCiion — easy etcape of 
Dudeui, 
11 3 M L, Zonulu cataract. Incomplete Good, 

structurally. 
Xlrd Stptimhtr. 1887. Good. 

Free needle operation. 
imh OdaUr. 

A little oval nucleus, whicb has been 
piojecling into interior chamber lor a 
week, has fallen into the chamber. The 
nucleus was absorbed, und eye mnde ■ 
perfect recovery. 

.13 \* F Ul Nmimbtr, 189J. V'.^lo/40. 

Says that she saw well enough until 1 
year ago. Zonular cataract in both eyes, 
extending peripherally, so that she can 
only count fingers at i foot. Did not 
diagnose presence of sclerosed nucleus. 

R. Free needle operation. l^rge 
nucletu in anterior chamber two months 
afterwards, which was ultimately absorbed. 



" SomeiiaKS ihv cv 
>1m body of the cat 



156 CATARACT, 

No. Age. Sex. Description of Cataract and Operation Result. 

114 14 Fi 19M October^ 1893. 

States she has been blind since begin- 
ning of summer, but vision has been bad 
all her life. Opacity of cortex now 
uniform, but from history I believe she 
has had a zonular cataract. 

R. Small linear vertical section without V.=s2o/30. 

iridectomy. Cortex liquid. Found large 
firm nucleus, which was very difficult to 
extract. Enlarged incision and extracted. 
Irrigated. 

115 14 F L. Large linear vertical section. V.=2o/30. 

Found cortex soft, but containing a hard 
nucleus, which I extracted by pressure. 
Irrigated. 



Table IX. 

Inoomplete Nuoleap Catapaot in Persons undep 

60 Tears. 

These are incomplete structurally and functionally. 

The ages range from 40 to 57 years. The cortex 
was clear, partially or totally. The patients were 
able to count fingers at varying distances. 

No. Age. Sex. Description of Cataract and Operation. Result. 

116 55 F lOthJufy, 1889. 26M August, 1889. 

V'ision failing for 6 years. Some opaci- 0*5 Sn. at S inches, 
ties close to capsule. Counts fingers at 
4 feet. Reads No. 4 Sn. with difficulty. 

Wecker's section above. Iridectomy. 
Intra-capsular injection by fine needle. 
Nucleus small. Irrigated at first by nozzle 
in wound, but at last in anterior chamber, 
removing cortex. Could not make pupil 
quite clear. When irrigating the eye 
looked clear, but when I stopped there 
was some haziness or apparent opacity, 
which I considered was owing to capsule. 
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No. Age. Sex. Description of Cataract and Operation. Result. 

117 55 F 7iA August, iSSg. 26tA August, iSSg. 

R. Nuclear opacity. Periphery clear. 0*5 Sn. at 8 inches. 
Counts fingers at 4 feet. 

Wecker's section above. Iridectomy. 
Evidence of tension. Free intra-capsular 
injection. Large mass of cortex left after 
expulsion of nucleus. Free irrigation by 
nozzle in anterior chamber. There was 
a little opacity at outer and lower part of 
pupil, but irrigation showed it to be 
capsule. 

118 52 F \\thjun€, 1892. Left hospitol 28th 

Counts fingers at 6 inches, with pupil June, quite well, 

undilated. Cortex not striated. Periphery Was to come back 

clear. to be tested for 

Section above. Iridectomy. Free in- glasses, but she went 

jection by hollow needle. Lens, which away to America 

was small, came out easily. Irrigation without seeing me. 
did not remove anything. 

119 56 M 6tA DecemSir, iSgi, V.=2o/6o. 

L. Counts fingers at 3 feet. Periphery 0'5 Sn. at 13 inches, 
clear. Vision failing 4 years. 

Section above without iridectomy. 
After expulsion of nucleus, considerable 
part of cortex left in eye. Repeated irri- 
gation with nozzle in pupil, alternating 
with massage. Massage brought, from 
time to time, fresh cortex from behind iris 
into area of pupil. 

120 40 F ttA DectnAtr, 1892. loih August, l894« 

R. Counts fingers at 3 feet. Periphery V.^20/60. 
clear. Lens of other ejre, which was 
striated and facetted, operated on pre- 
viously. 

Section above* Iridectomy. Injected 
inside capsule by hollow needle. Lens 
expelled easily. Did not observe that 
anything was removed by irrigation. 
Pupil clear. 

• 

121 44 F 5M December, 1892. V.:=ao/40. 

R. Counts fingers at i foot. Clear 
peripherally. Failing 3 years. 

Section above, iridectomy. Lens came 
away easily. Irrigation removed little. 
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CATARACT. 




Now Age. 


Sex. 


Description of Cataract and Operation. 


Renlt 


12a 44 


F 


l2tA Dicsmhir, 1892. 


V.s=ao/40. 



CSame patient as No. 121.) 

L. Fingers at 4 feet. Cortex clear. 
Failing 3 years. 

Section above. Iridectomy. Tried to 
introduce fine needle inside capsule, but 
resistance so great I desisted. Lens 
seemed to come away completely. Did 
not observe that irrigation removed any- 
thing. 

123 57 M 3r</ZWmi^, 1895. V.s=2o/8a 

R. Counts fingers at 4 feet. Cannot 0*5 Sn. at 9 inches. 
see any red of fundus with pupil undilated. 

Wecker's section above. Knife removed 
peripheral piece of iris. Lens came out 
easily and perfectly. 

124 50 M l^lA/anmary^ 1896. V.^20/30. 

R. Central opacity bluish white. A 
little striation when pupil dilated with 
cocaine. 

Wecker's section above. Iridectomy. 
Lens jelly-like. Great trouble in irri- 
gation from patient's nervousness. Left 
a little cortex, which subsequently swelled, 
and was absorbed, leaving clear pupil. 

125 50 M 28M/1M/, 1897. 5M August, 1897. 

R. Central opacity. Periphery clear. V.ss2o/6o. 

Counts fingers at 4 feet. Other e3re Followed his occu- 

slightly affected. With difficulty can follow pation till May, 1898, 

his occupation of attending an engine. when he visited me. 

Section above. Iridectomy. Injection The cataract had 

by hollow needle. Lens expelled easily, meantime progressed 

Little irrigation. much in left eye, 

126 49 F loih August, 1897. loth Septimhir, 1897. 

L. Central opacity. See a little red of V.=2o/40. 
fundus peripherally. Anterior chamber 0*5 Sn. at 10 inches, 
deep. Counts fingers at 2 feet. Failing 
3 years. 

Section above. Iridectomy. When 
lens well in wound she shot it out. A 
little cortex le^ Patient so nervous, 
irrigation very difficult. 
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No. 
127 



Age. 
49 



Sex. 
F 



Dcwaiption of Cataract and Operation. 



ResolL 



iiM SepUmhtr, 1897. 306I SipUmber^ 1897. 

R. (Same patient as No. 126.) Central V.=2o/8o. 
opacity. Can tee red of fundus in greater 0*5 Sn. at 8 inches, 
part of its extent. Counts fingers at 6 feet 
with pupil undilated. Failing 2 jrears. 

Section below, cutting out about half a 
line within corneal margin, because of 
patient's nervousness. Iridectomy. Found 
central opacity well defined, and no cortical 
opacity. Tried to inject by fine needle, 
but not satisfactory because of patient's 
unsteadiness. Capsulotomy. Lens, which 
seemed to come out entire, was small and 
flat, with edges well defined, and the 
cortex was clear and hard. Slight 
irrigation. 



128 50 M 2nd Nwembir^ 1897. 

Has been working at his occupation of 
engine-driver on railway till his visit to 
hospital in October, 1897. 

R. Central opacity. No cortical 
striation. Counts fingers at I foot. 

Section above. Small iridectomy. Did 
not use injection by needle. Irrigation 
removed any cortex remaining at once. 

Stuck his finger in eye on night after 
operation, causing prolapse of iris, which I 
excised on 17th December. 



14M Marck^ 1898. 
V.SC20/80. 



129 50 



M \^th January^ 1898. 

L. (Same patient as No. 128.) 

Central opacity. A little cortical 
opacity, chiefly posterior. Almost all 
anterior surface of lens clear. Can see 
red of fundus and details obscurely. Counts 
fingers at 20 feet. 

Section above. Iridectomy. Injection 
by needle, moving it inside capsule freely. 
Lens was coherent and moulded in its 
form on coming through wound. Slight 
irrigation. 



I4ii March^ 1898. 

V.SSS20/30. 



i6o CATARACT. 



Table X. 



Incomplete Nuoleap Catapaot in Persons 60 Tears 

and Upwards. 

The following" cases are incomplete both structurally 
and functionally. The cortical substance was to a 
great extent transparent, the patients able to count 
fingers from i foot to 15 feet, and the fundus usually 
visible. 



No. Age. Sex. Description of Cataract and Operation. Result. 

130 63 M lOtA October^ 1885. 0*5 So. at 5 inches. 

Counts fingers at 2 feet in dull light. 
Can see large part of fundus. 

Wecker's section above. Iridectomy. 
Removed cortex by injection by scoop 
sjrringe. Operation quite as easy as that 
on other eye, which had complete cataract. 

131 65 F ^th Aprils 1886. 05 Sn. at 8 inches. 

Counts fingers at 2 feet. Cortex clear. 

Wecker's section above. Iridectomy. 
After expulsion of lens, which seemed to 
have come away completely, she could 
not count fingers. Injection by scoop 
sjrringe cleared vision. The operation on 
this eye as easy as that on other eye in 
which the lens was perfectly opaque. 



132 63 M \^thJune, 1886. V.=o-8 Sn. at 8 

Counts fingers at i foot. Cortex inches, 
transparent. Can see great part of fundus 
when pupil dilated. 

Wecker's section above. Iridectomy. 
Injection by scoop sjrringe removed 
transparent cortex easily. Operation was 
as easy as that on other eye, which had 
a complete cataract. 



133 70 M 17M StpUmUr, 1886. V.=o-5 Sn. at 7 

Counts fingers at 15 feet. Perinuclear inches. 

opacity at inner and lower part. Can see 

great part of fundus. 
Wecker's section above. Iridectomy. 

Injection by scoop 83rringe removed 
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No. Age. Sex Description of Cataract and Operation. Result. 

cortex easily. Other eye had been 
operated on by me previoiuly for a 
cataract with brown nucleus and opaque 
cortex. 

(This incomplete cataract was more 
easily extracted than the complete one.) 

134 66 F i2tA OctoSir, 1SS7, loth Decembir, 1%%^, 

R. Counts fingers at 4 feet with pupil V.=s2o/6o. 
imdilated. Can see* red of fundus peri- 0*5 Sn. at 7 inches, 
pherally. 

Wecker's section above. Iridectomy. 
Cornea collapsed. No secretion of aqueous. 
Cortex sticky. Removed perfectly by 
syringe, but with some trouble. 

135 66 F l^h October, li^T, idth Ikcember, 1%%T, 

L. Counts fingers at i foot with pupil V.^0/80. 
undilated. Areas of cortex transparent. 0*8 Sn. at 6 inches. 

Wecker's section above. Iridectomy. 
Washed out cortex easily. 

136 70 M l^th April, i%%%, tth March, i%%% 

Central cloudiness of lens. Periphery 'W:=cr^ Sn. at 12 
clear. Counts fingers at 4 feet. Can see inches, 
disc obscurely. Always short-sighted. 
Says he saw me four years previously 
when I told him he had cataract. 

Section above. Iridectomy. Lens 
seemed to come out perfectly. A film of 
blood interfered with judging with 
certainty as to whether cortex completely 
removed. Injected several times with 
scoop sjrringe. Pupil as seen by electric 
light never perfectly clear. 



137 60 M %thMay, 1888. VjbsO'S Sn. at 12 

Counts fingers at 4 feet. Can see red of inches, 
fundus, but no details. 

Section above, .with iridectomy. In- 
jection inside capsule with hollow needle. 
Removed piece of capsule with Forster's 
forceps. Lens was large and easily 
extracted. Irrigated only a little. (The 
other tyt had a dark-brown cataract.) 



i62 CATARACT. 

No. Afe. Sex. I>c»criptioo of Cafracf and Operation, Roak 

158 68 F ^ September, i^^^, tut S^Umier, iW^, 

R. Counu fingers at 4 feet. Cmn see V.ssi8/6a 
red of fundus periphenlly. One small 0*5 Sn. at 8 incbes. 
spot of opacity in cortex. (The other e3re 
had been affected with an old brown 
cataract which I extracted.) 

Section above, with iridectomy. Re- 
moved capsule by forceps. Lens large 
and easily extracted. A little cortex 
removed by irrigation* The operation on 
this ejre was as easy as that on the other 
eye with a complete cataract. 

159 66 M Dtcemltr, iSSg. 7iA Mmy, i^. 

Fingers at 4 feet. Can see red of Vjss3o/6a 
fundus. Vision felling one jrear. Peri- 0*5 Sn. at 8 inches, 
phery clear. 

Section above. Iridectomy. Intra- 
capsular injection. Lens seemed to come 
out whole, and was firm, but pupil 
contained small fingments. Irrigation 
cleared pupil, save as regards a film, 
owing to capsule changed in my opinion 
by contact with blood at early stage of 
operation. 



140 61 F 12M Apri/, 1893. V.SS20/80. 

L. Counts fingers at 2 feet. Can see 
red of fundus ever]rwhere, but no details. 
Cortex clear. Failing 3 jrears. 

Section above. Iridectomy. Lens 
came out whole. Little irrigation. 

141 60 M Octohir^ 1892. 22nd Mturck^ 1895. 

Counts fingers at 6 feet. Can see red Fingers at 12 feet, 
of fundus and vessels indistinctly. Rather 
diffuse spots central and on surfece. 

Section above. Iridectomy. Intra- 
capsular injection by fine needle. Whole 
of lens came out easily. Irrigation did 
not seem to remove anjrthing. This was 
a remarkable case of extreme nervous 
shock, which I refer to in Chapter VIII., 
and on which I subsequently performed 
iridectomy. 
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No. Afe. Sex« 
142 6$ M 



Detcripdon of Cataract and Operatioo. RMttlt. * 

l2tA A/ovemitr, 1893. ttnd DtamUr, 1891. 

Counts fingers at 2 feet. Can see red V.=s2o/30. 
of fundus, but no details. Cortex partially 
opaque. 

Section above. Iridectomy. Lens 
came out at once completely. Irrigated, 
but nothing was removed. 

Same patient as No. 143. 



143 65 M 19M NovtmUr^ 1893. 

Counu fingers at 3 feet. Same V.3sao/30. 
appearance as other eye, No. 143, but less 
advanced. 

Section above. Iridectomy. Alter 
expulsion of nucleus pupil fiill of broken 
up cortex, which was removed by 
irrigation. 



ttndDidmUr, 189a* 



144 



M /«^. 1895. 

R. Periphery hasy. No striation. 
Shadow on lens. Section above. Iri- 
dectomy. Nucleus small and difficult of 
expulsion. Cortex all left. Free irrigation 
required. 



V.SC20/40. 



145 64 M Jufy, 1895. 



V.=:ao/40. 



Counts fingers at 3 feet with pupil 
dilated. Deep shadow on lens. Nucleus 
small and sharply defined. Haziness 
around nucleus. Can see red of fundus, 
but no details* 

Section above. Iridectomy. Attempt 
to introduce fine needle well inside capsule 
ineffectual. Lens came away easily and 
completely. Irrigation removed nothing. 
The ease of this operation contrasts with 
the difficulty of operation on the other eye 
(No. 144), in which the opacity was much 
more advanced. 



146 60 



August, 1895. 

Counts fingers at 3 feet. Can only see 
a little red of fundus. Cortex clear. 

Section above. Iridectomy. Some 
cortex removed by irrigation. 



V.^^40. 
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CATARACT. 




Now Age. Sex. 


Descnption of Cataract and Operation. 


RenlL 


147 63 


315/ AfarcA^ 1896. 


V.=2o/6o. 



148 70 



149 66 



150 66 



ISI 6s 



L. . Counts fingers at 3 feet. Can see 
red of fundus, but no details. Cortex 
partly opaque. 

L. Section above. Iridectomy. Lens 
came out well. Some cortex adherent to 
capsule removed by free irrigation. 

25M March^ 1897. 
Can go about. 
R. Failing several years. 
L. Not so long. 

R. Fingers at 3 feet. Anterior chamber 
deeper than that of other eye. 

Can see red of fundus, but no details. 
Cortex clear. Nucleus amber-brown. 

Section above. Iridectomy. Lens was 
small, flat, and cortex clear, and seemed to 
come out whole. Little irrigation. 

17M May^ 1897. 

R. Fingers at 10 feet. Pupil undilated. 

L. Fingers at 20 feet. 

R. Central cloudiness. No striae. 
Large shadow on lens. See all the red of 
fundus, but no details. 

Section above. Iridectomy. Introduced 
needle for injection with difficulty, and 
made little impression. Lens was small 
and slightly amber. No soft cortex. 
Irrigated little. 

l^hjune^ 1897. 
(Same patient as No. 149.) 

L. Counts fingers at 12 feet. Descrip- 
tion same as for right e3re. 

Section above. Iridectomy. Injection 
by needle difficult. Lens slightly amber, 
and nearly altogether transparent. Free 
irrigation. 

loihjufy, 1897. 

R. Failing $ years. 

L. Not so long. 

Can go about. 

R. Fingers at 2 feet. Can see no 
details of fundus. Did not dilate pupil. 



list Mayy 1897. 

V.=2o/8o. 
0*5 Sn. at 10 inches. 



l6/i Novimbtr, 1897. 
V.^0/30. 



itth Nwtmbtr^ 1897. 
V.^20/30. 



V.=:20/6a 




Section above. Iridectomy. Did not 
inject by line needle. Lens waa small, 
with cortex transparent and firm. Could 
not count lingeri. Irrigated, but could 
not lay whutwni removed. Slight opacity 
of lilroy chiimcler in pupil. On wailini; a 
little the opacity did not increase. 
20IA Stplemlur, 1897. 

L. Failing 5 yean. Dark-brown 
cataract, but so transparent can see red of 
fundus. Counts fingers at I to 4 feet, 
according to the light. 

Section above, and iridectomy. Lens 



whole. Did 



injBc 



V.=jo/6o. 



irrigate. 

(Operated on other eye on Z7ih Sept., 
1897. See Case SS. The character of 



OPERATIONS ON CATARACTS PAST THE STAGE OF 
COMPLETE DEVELOPMENT. 

I might extend the scope of this book very much 
were I to enter into details of actual operative work in cases 
of so-called regressive cataract in young and old, shewing 
the great disadvantages of delay. But all surgeons of 
experience must have ample knowledge of the subject, 
though not prominently noticed in statistics. I would 
hope that the actual records 1 have given should be 
convincing that the average results of early operation are, 
to put the matter moderately, much superior to those 
obtained after waiting till extensive degenerative changes 
have taken place. 

In a large number of these cases irrigation will be 
found to clear out grumous and gritty irritating particles 
in a way which cannot be attained by any other method. 
But in certain cases the difficulties of removing coherent 
cortex is so great, even with the aid of free irrigation, 
that an operator inexperienced in the method would fear 
he had gone too far. 




Oomplloated Cataraot. 

Anomalous SoLsposls of I^ens seoondapy to 
InflammatoFy Conditions. 

Condensation of lens and intimate union of lens and 
capsule, associated with Iritic adhesions or deep-seated 
disease, are sometimes met with. 

In such cases, even when the adhesions are slight 
and the alterations in the capsule by no means of a gross 
character, the surgeon may find unexpected difficulties tn 
extraction. The capsule may not be incised readily, but 
even when it is incised or a part of it removed by forceps 
the lens may be found so firmly fixed in its capsular 
socket that it cannot be dislodged by ordinary pressure. ^ 
This condensation and close attachment of capsule to thefl 
body of the lens is not limited by age. 

Irrigation, whilst perhaps desirable for the ordinal 
toilet of the operative field, is not of very obvious utilityl 
in these cases. 

I subjoin notes of three remarkable cases showing 
complete hardening of the lens in young people. 

I undertook the operation in cases Nos. 153 and 154, 
relying upon intra-capsular injection and irrigation, but 
found, from the unexpected hardening of the whole lens, 
that method useless. 



DacrlptJDD of Caurui uul OpovlJon. 

Had iridectomy perfonned by me ten 
yean ago on the right eye for a glaucoma 
with complete circular synechia, and on 
the left eye eight years ago for complete 
circular syoechja with ihreateoed glau- 
coma. Both eyea recovered perfectly, 
and she rollowed her occupation of dreu- 
making till five years ago. She was then 
in America, and obliged to give up her 
occupation. She came to me a year after the 
failure. i.t,, four yean ago, when I found 
opacities close to capsule, and the capsule 
seemed involved. Thinking the disease. 



Result. 
]CMi Auguil, IS9S. 

Progress nonnal. 

Vj=7/IM. 
N0.4Sn.a1 6 inchet. 

Section o( capttile 
by Bne knife. 

0-5 Sn. at 10 inches. 
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Ducripiion orCauracl and 0(Knlian R«ull 

being o[ inftammatory origin, might be 
inSuenced by general medicil treatment, 
I prescribed a coune of subculineous 
injection of pilocarpine, with internal ad- 
ministration of iodide of potassium, but 
tbii did not seem lo have any effect. The 
opacification made very slow progress, and 
I resolved al lail, not without some mis- 
givings, to eilract the lens from bolii eyes. 

3H/ /-i/v, 189s. 

R. Counu fingers at 1 foot. The 
margin of the lens is seen above where the 
{rideciomy hod been performed, and there 
is a clear circumlcnlal space. Central 
jetlowish nuclear opacity, and a hale over 
whole of the lens. Noslrialion anywhere. 
Pupillary margin adherent to lens. Can 
lee red of fundus peripherally above. 

Large section below in cornea, the 
point! of puncture and counter- puncture 
being ai sclcro-comeal margin, the centre 
of the section being about hall a line from 
the corneal margin. Iridectomy. Thinlt- 
mg the capsule might !>e resisunt, I made 
a small cut in it peripherally with Graefe's 
Itnife. Tried lo introduce fine needle 
inside capsule, but lens so resistant and 
moved so much I desisted. Tore capsule 
with pricker, but found it very lough. The 
lens was expelled easily, and found lo be 
large and hard throughout. There was 
no soft cortex whatever. The pupil was 
co^-ered with a fine greyish opacity, owing 
to change in the capsule, which irrigation 
did not alter. 

lotA StfiimUr, 1895. V.=:a/40 and 

(Same as No. 153.) 0-5 Sn. at 10 inches. 

L. Countsliguresat jfeet. Noamber- She has remained 
coloured centre, as in right eye. No quite well ever since, 
itrisP anywhere. A myrlyopacity at or in and followed the 
capsule anteriorly and posteriorly. Cir- occupation of shop 
eiunlental space teen above. Can see red assistant in a dmpery 
of fundus all over, but no details. eiUblishment. 

Same section as in right eye. Iri- 
dectomy. Had no difficulty in introducing 
fine needle inside capsule, and injected 
Ei«ely, but the injection did not cause any 
increase in opacity except in its own 
track. Capsulotomy. Lens seemed lo 



i6B CATARACT, 

No. Age. Sex. Description of Cataract and Operation. Result. 

come out entirely. Irrigated freely, how- 
ever, with nozzle well inside capsule, but 
whether any cortex removed not apparent. 
She saw more clearly after irrigation. 
I purposely took time over this operation 
to see whether the irrigation would cause 
any opacity, but it did not. The myrly 
greyish opacity remained without change. 

Some pain in eye and tenderness to 
touch followed the operation, but dis- 
appeared on cupping the temple a few 
times. 

I thought I would be obliged to cut 
capsule, as in the other eye, but further 
interference was found to be unnecessary. 

1 55 i6 M Came to me on 28th April, 1896. gtA/mu, 1896. 

Stated he had been blind of right eye for Counts fingers at 8 
years. Capsule thickened over more than feet without a glass, 
whole pupillary area. Field for light was Cataract glass makes 
good, but still I gave a very cautious little difference, 
prognosis, thinking there was deep-seated Could not determine 
disease not revealed by light test. exact character of 

Linear vertical section. Small iri- deep-seated disease, 
dectomy. Cut round thickened capsule 
and removed with forceps. The thickened 
capsule removed was of such size that I 
thought the whole lens would escape. 
Found unexpectedly lens hard, homy, and 
adherent to remaining capsule. Irrigation 
and pressure without any effect. Re- 
moved piecemeal by small scoop. 



REMARKS. 

The foregoing statement of cases may be analysed in 
regard — 

(i.) To the Efficiency of the Methods of Removing 
Cortex. 

(2.) To Accidents during Operation. 
(3.) To Post-operative Incidents, immediate and 
remote, in how far they relate — 

(a) To the methods of removing the cortex, and 
(6) To other stages of the operation. 
(c) To secondary operations. 
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(4.) To the confirmation or disproof of certain notions^ 
(«) That in operating on incomplete cataract 

the intra-capsular cells are specially active in the 

production of secondary cataract. 

(5) That there is any special danger in operating 

on incomplete cortical cataract between 30 and 60, 

and 

(f ) That there is any security In extracting any 

cataract in persons 60 years and upwards, 

regardless of the character of the cataract. 

(i.) TAe Effi.ciency of the Methods of Dealing with 
and Removing Cortex. 

(a) The injection inside the capsule has been made 
or attempted to be made in 61 cases out of the whole. 

In 55 of the cases it was successfully accomplished — 
Nos. 2, 5, 6. 7. 9, 10, II, 12, 13, 14, 15, 16, 17, 18, 19, 
21, 22, 23, 25. 41, 42. 46, 50,' 51. 52, 53, 54, 56, 59, 61. 
63, 64, 65, 70, 71, 80, 87, 88, 89, 97, 103, 104, 105, 106, 
107, 116, 117, ri8, 120. 125. 129, 137, 139. 141, 154. 

In 6 — Nos. [22, 127, 145, 149. 150, 153 — it was 
attempted, but either found impossible of safe accomplish- 
ment or had no appreciable effect, and was only of value 
in diagnosing the sclerosis of the cortex, and in all these 
cases the diagnosis was proven to be correct by the easy 
extraction of the lens. 

The great field, therefore, for intra-capsular injection 
is in cortical cataract. 

(d) Irrigation in various ways was performed in 146 



In 123 the pupil was left perfectly clear. 

In 23 some cortex was left at the time of the 
operation, or appeared in the pupil at the first dressing 
(cases I. 19. 27, 28, 29. 30. 32, 38, 50, 62, 63, 65, 70. 74, 
82. 87. 89, 94, 106, 108, 109, 124. 126). In the great 



I/O CATARACT. 

majority the cortex left was in very small quantity, and 
no injury followed, as shewn by the results : — 

In 14, excellent results, without any secondary 
operation. 

In 5, excellent results, after section of capsule. 

In 2, section of capsule required. 

In I, section of capsule made without known im- 
provement. 

In I, lost from iridocyclitis. 

The facts recorded are noted with minuteness to warn 
the surgeon that he is not to expect the attainment of 
absolute perfection in every case, but that for special 
reasons it may be prudent to stop irrigation short 
of what may be desired. At the same time what a 
small proportion the cases in which cortical substance 
remains after painstaking injection and irrigation bear to 
the whole will be apparent. 

(2.) Accidents during Operation. 

The only accidents to be considered are really 
dislocation of the lens, or escape of vitreous humour 
at some stage of the operation. 

There is singular freedom from either of these 
accidents, and for the following reasons : — 

(a) In incomplete cataract the zonule of Zinn is 
strong. 

(b) In cortical cataract the needle enters the capsule 
easily, and there is no danger of dislocation, and the 
rupture of the capsule which takes place always takes 
place anteriorly. 

{c) If in nuclear cataract the needle does not readily 
enter, the attempt is stopped and hence danger is 
averted. 

(d) In irrigation, after expulsion of the nucleus, escape 
of vitreous is rare. 
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irremediable character 



(3.) Post-operative Incidents. 
Those which have proved of ai 
are five in number : — 

Cbum. 

Case 57. Prolapse of iris. 

,, 62. Iridocyclitis following incomplete removal 

of cortex because of high tension. 
,. 71. Septic. 

„ 1 10. Late iridochoroiditis, but cause of it not 
known. 
Case 141 — that of nervous shock — I treat of in detail 
in Chapter VIII. This was a case of poor result. 

It is worthy of remark that in these cases, with the 
exception of case 62, the operation was finished most 
perfectly. In case 62 it was impossible to remove cortex 
safely by irrigation or by any other means. 

(a) In not one of these could the misfortune be shewn 
to be owing to injection or irrigation. 

(b) On the other hand, cases 57. 62, and 71 were 
owing to other known and sufficient causes, whilst the 
cause in case 1 10 is not known. 

{c) Secondary operations are few, and embrace — 
Sections of capsule by fine knife, cases 27, 47, 50, 

51. 59, 65. 66. 82, 153. 
Section of capsule by intra-ocular scissors, case 106. 
Iridectomy, case 141. 
Sections of capsule noted as required, cases 16, 19, 

45- 74- 
Cauterization of prolapsed iris, case 57. 
Of course an increase of visual acuity might be 

obtained by capsulotomy in many cases, 

(4.) The Confimiation or Disproof of Certain Notions. 

(fl) My statistics absolutely disprove the statement, so 
often repeated, that a great objection to operating on 
incomplete cataract is the tendency of the intra-capsular 



cells at that stage to proliferate, and thus produce 
secondary cataract. The statement has no basis in fact, 
but is a surmise — ^n erroneous explanation of a common 
result of the ordinary imperfect operation. 

(6) Whilst the opinion commonly entertained* that 
operation by the ordinary methods on cataracts of the 
forms embraced in Table 1 1, (incomplete cortical in 
persons from 30 to 60 years) is dangerous is well 
founded, the cases recorded prove that such cataracts can, 
by the methods described, be extracted with results quite 
as good as those obtained in operations on cataracts 
which have reached the stage of complete development. 
I consider that period of life more favourable for operation 
than a later period. 

Further, it will be surely a matter for reflection to 
those who practise two or more operations at different 
times on such cataracts whether the operation here 
described is not preferable from every point of view. 

An examination of the details of the 51 cases In 
Table II. brings into prominence some facts of importance, 
viz., that there were only four secondary operations 

* Dr. Noyes, ipeaklog on Ponter's melhod of irilurallon at Ibe Ophlhalmological 
CoDgreaa la Eliitnburgh in 1894, said ihat " tbere was a fieLd for ihe proceeding of 
iriluration of cataract he fully conceded, and he also tnade the remark thai it vras eniireljr 
unoeceuary to perform iridectomy in order to accompliah the purpose required, namely. 
the KtiiriiiE of such opacity of the lens as would make il suitable for eitraclion. This 
has been abown by Dr. Pooley, of New York. But the cases lo whicb in bis judgment, 
and according to bis experience during the lait twelve years, such a proceeding was 
admissible, were those cases which were usually found in subjects under 4;, in whom the 
leai was comparatively soft, baving broad stiiie, and in which no sclerosis of tbe nucletu 
appeared, and in which, were their to attempt extraction without any other proceeding, or 
without iridectomy, Ibey would be greatly annoyed by a large amount of cortei." — 
Transaclioni Eigklk Inlmalional OftUhalmologiiai Congnu. 1S94. 

Schweigger says that towards +0 years the centre of tbe crystalline is hard, but tbe 
conical layers soft and adherent to the capsule ; Ibat when one operates the nucleus only 
ii retnoved, tbe debris of tbe cortical layers remaining in place ; that tbe conex may be 
transparent, but on the contact of the aqueous humour it swells and causes an irido- 
choroiditis, and even a keratitis if the debris passes into the anterior chamber. These 
accidents occur especially in the case of patients aged lietween 40 and 5^ years. In 
infants and young persons they generally do not occur. Tbe period of 40 to 55 years is 
therefore the most dangerous. He asks wbal is to be done for these patients. Before 40 
be adnscs discission, followed bj «ilraclian, and mRer 40 the nucleus presenting a certain 
hardness, he counsels Forster's method of Irilurmtion — AmnaUi d'Ocvlhtigitt. 1B90. 
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performed, and three secondary operations noted as 
indicated; that in 15 cases iridectomy was not performed, 
and that in these 15 cases there was only one prolapse of 
the iris, or about 7 per cent., and in a very restless 
patient ; that there was no loss of vitreous ; that there 
was no loss of an eye ; and that the visual results were 
on a high average, viz. :— 

V. = I Normal ... ... ... ... 3 

V.~% 9 

V. = j| 6 

v. = 'A 

v. = ^ 

V- = H 

V. = Fingers at 6 feet . 

V. = Illiterate ; threads fine needle 

51 
(c) In relation to the bearing of age on the question 
of operation for cataract. Table III. (Incomplete Cortical 
Cataract in Persons 60 years and upwards), Table IX, 
(Incomplete Nuclear Cataract in Persons under 60 years), 
and Table X. (Incomplete Nuclear Cataract in persons 
60 years and upwards), are particularly suggestive and 
instructive. Table III., embracing 34 cases, shews 
that 60 years gives no security in striated, flaky, 
cortical cataract. Indeed, some of these cases were 
difficult, and my misfortunes and imperfect results were 
almost confined to this class. Tables IX, and X., 
embracing 37 cases of incomplete nuclear cataract, some 
so little developed that most surgeons would regard them 
as incipient, shew the remarkable fact that in at least 
29 the operation was very easy; and in the whole 37 
there were only two secondary operations, one an 
iridectomy in the unfortunate case of nervous shock 
described in Chapter VIII., and the other an excision of 
prolapse of the iris through injury caused by the patient 
himself. 



The two latter tables give strong support to the views 
expressed by Noyes,^ and also to those of Schweigger,t 
in relation to the easy removal of lenses whose cortex 
has undergone physiological hardening by age. Table 
III. is altogether against the idea of safety in operating 

* Dr. Noyes, al Ihe aame meeling or the Opbtbatmalogical CoogrEss referred lo. made 
the foUowing remarlis: — ■'The lendency at Ihe presenl lime, of which he had been a rtij 
careful and very conwrvative sludenl, was )o deal with cataract at that penod of time 
when it began lo tar tO impair Ihe vision of Ihe palienl Ihal he could no longer perform 
his duties in life. And from step lo step, trembling, and with a sense of bis res ponsibi lily, 
and acting as conscientiously towards his patients sa he would have another act towards 
himself, be bad gradually gone from point to point in dealing wiih cataracts which were 
Tety far from mature, so long as be could perceive that these cataracts were hard, tbat 
they bad a sclerosed nucleus, and wllh Ihe sclerosed nucleus be accordingly came to the 
conclusion that the coilex was bard. Then be conducted the operalion by the simple 
method which meant a large incision, almost the half of the cornea, and withoQI 
iridectomy. He bad for the last five years, from time to time, operated upon cataracts 
through which Ihe patient could count lingers at varying distances of one lo five feet, in 
which he could trace Ihe nerve and its vessels by Ihe ophthalmoscope, and in which the 
patient had a central nuclear opacity, frequently upon the posterior pole, sometimes only 
in tbe nucleus,, of irregular type, but which precluded him from reading or writing, 
though he might perhaps feel his way about ihe street. Those cases he had taken and 
bad operated on by Ihe simple method, withoul iridectomy, and had from Ihem just u 
satisfactory results as if Ihe lens had been like ground glass. He claimed, and be 
believed tbe experience of a certain number of men would go to show, thai m ihii clan 
of cases Ihe patient might be jo years of age. He had seen tbat occur. They might be 
at young as jo, and Ihe lens sufficiently sclerosed, but if they were over 60 years of age 
be could assure ihe Congress Ihal ihe probability was that the lens was already so hard 
that il would come out with a large incision, and without iridectomy, and leave a pupil 
just as clean and with as httle tendency to secondary cataract as in any case in which they 
could operate by maturation of Ihe lens. Irrigation of the anterior chamber by tbe 
physiological saline solution, 06. and warm, without putting tbe point within the wound, 
would easily bring om any fragment of cortex which might linger." 

tSchweigger says that Ihe true response to tbe question of ripeness of cataract i* Ihe 
following : — A cataract is ripe when il can bt removed totally wilhoui leaving debris of 
lens, capable of giving trouble at a later period. In fact, a cataracl in which the 
opacity is incomplete is sufficiently ripe if, after the operation, the opacities cannot ba 
reproduced. But how cnn we recognise Ibis ) Il is almost exclusively Ihe age of Ihe 
palient which will guide us. The faculty of accommixtalion, very great in early life, ii 
lo«l progressively : towards 50 or 60 years il has almost completely disappeared. This 
applies to tbe normal modificHtions which tbe lens undergoes under Ihe inSuence of ag& 
In fact, Ihe leos undergoes a process of induration which begins at tbe centre, and which 
enends by degrees to the cortical layers. At 60 yean of age Ihe lens is hardened in iu 
entirely, whether calaraclous or not, and whether Ihe cataract is complete or not. The 
cataract and Ihe induration are phenomena absolutely different ; the one Is pathologic, 
the other physiologic. Thus, in the case of persons of 60 years who have lost tbe faculty 
of accommodation, a cBlaracl even incompletely developed may be removed without tbe 
opacities being reproduced ; for il is certain Ihal Ibe lens can be removed entirely- The 
■urgeon can operate on them consequently, as soon as ibe visual trouble is luHicieDI 
to make ibem »«ek siugieal rtlKf."~£rtractui fram Rfport ef S<kiiitigsiT' i P,^tr in 
Annala d'Oatliilifui. iSga 



on incomplete cortical cataract by the ordinary methods. 

I think the real state of the case may be summarized 

as follows : — 

A non-cat aractous lens, at a time -when the power of 
1 accoinmodation has been altogether lost, which occurs at a 

variable period, but usually about 60, may possibly, with a 
I sufficient section, be completely extracted. (The surgeon, 
I /or obvious reasons, is never likely to acquire that 
] experience.) A lens with central nuclear opacity, but 

with the cortex clear, about and after that period of life, 

is almost always easily extracted. A lens, on the 
1 contrary, showing signs of breaking up of the cortex, 
\ as indicated by striated, flaky, unequal opacity, ofl'ers 
XJast the same resistance to complete removal as a lens with 
\ cortex of a like character would at an earlier period of life. 
1 may note here that it appears clear on a careful 

inspection of Tables IX. and X. how seldom the hollow 

needle was used in all these cases, and how often it 

could not be introduced inside the capsule in persons 60 
I years old and upwards. It is evident how small a role 
I the needle plays in operation on persons of this age and 

on this form of cataract, and with what caution it must 

be used. 

Analysis of Results in Tables IX. and X. 
The almost perfect safety of the operations on 
I incomplete nuclear cataract will be apparent on an 
I analysis of the results disclosed by these tables. As I 
I have not in every case noted distant vision, I can only 
I give an approximation : — 



Visual Acuity. 


No. ofCaMS 

... 9 


V. = \i ... 
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V. = Very good, but not tested 
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Estimation of the Value of some Diagrnostic 

Points. — Although, in my operations on incomplete 
cataract, I have not been guided materially by any 
niceties in diagnosis of consistence, but have been 
influenced by my belief in, and consequent reliance on. 
injection and irrigation to overcome difficulties, foreseen 
and unforeseen, it occurs to me that it may be useful 
nevertheless to discuss some of the factors already 
referred to in actual application. I refer to the structural 
character of the lens, the degree of vision, the age of the 
patient, and the age of the cataract. For this purpose 
I shall select a few of the most recent typical cases 
recorded in the foregoing statement of cases, and 
amplify the description to make the points clearly 
understood. 

Case 87.— J. M.. male, aged 65, miller. Stated his 
vision had been failing for two years, and that he had not 
been able to work for three months. I found a cortical 
cataract in the right eye, the posterior cortex being chiefly 
affected. Anteriorly the centre of pupillary area pretty 
clear, but periphery of pupil encroached on by tongues of 
opaque mother-of-pearl cortex jutting from behind iris. 
No yellowness of nucleus of lens. The anterior chamber 
was rather shallow. He could not count fingers, and no 
red reflex of fundus could be seen. He could count 
fingers at 10 feet with the other eye, and go about. I 
considered it would probably be a difficult operation. Of 
all the factors the structural character of the lens is the 
only one in this case which determines the opinion. Here 
the age of the patient, the age of the cataract, and the loss 
of vision could never be seriously considered as indicating 
an easy operation. This was a cortical cataract of the 
common form, and of about the second stage of develop- 
ment, as described in the Classification. It was 
incomplete structurally, but complete functionally. 



STATEMENT OF CASES. 177 

I performed the operation, and I found it both tedious 
and difficult. The hollow needle was used freely. As 
was afterwards seen, some cortical substance was left, and 
covered the lower part of the pupil, but there was no 
irritation. When he came back, after about lO months, 
found V. = 20/120, and that there was very slight capsular 
opacity, which 1 cut with Knapp's knife needle, increasing 
vision as noted to 20/60 in a few days. 

I need not repeat cases like 87, for they all would 
illustrate the fact that in ordinary incomplete cortical 
cataract the judgment as to how the lens would behave 

. on operation depends on the structural character of the 
cortex alone, and that the other factors are of no value 

[ whatever. 

Case 125.— C, aged 59, stated that up till the present 

1 he had been working at his occupation of engineer, but 

I at considerable disadvantage from failing vision. His 

^ right eye was affected for about a year, and was getting 

worse. He counted fingers with it at 12 feel, and the 

other eye saw pretty well. There was a nuclear opacity 

in the right eye, but the cortex was clear, and I could see 

red of fundus. No notable difference in the depth of the 

anterior chambers of the two eyes. 

I advised, in order to secure himself against the 
consequence of probable further loss of vision of the 
left eye, to have an operation performed on the right, to 
which he agreed. 

In this case the absence of any appearance of 
softening, the nuclear character of the opacity, and 
the age of the patient, were in favour of the operation, 
which 1 thought would be easy. Though he saw fairly 
with the other eye, and was still able to work, but not 
to his satisfaction, the material interests of the patient, I 
thought, would probably be served by early operation, 
and he was of the same opinion. The extraction was 



1 



performed in the usual way by Wecker's section above 
with iridectomy. The hollow needle was introduced 
inside the capsule and injection made, shewing that 
the cortical substance was not perfectly sclerosed. The 
lens was easily expelled, and the after-course was without 
incident. He came to me recently with a cataract 
developed in the other eye. and informed me he had 
been at work ever since, 
V. = 20/60. 



Cases 149 and 150. — Mrs. C, aged 65. housewife, 
stated that her vision was failing upwards of a year. She 
counted fingers with the right eye at 10 feet, and with the 
left eye at 20 feet, in ordinary light, and with pupils 
undilated. The anterior chamber in each eye was J 
relatively deep. Large shadow on lens by oblique! 
light. By direct illumination with the ophthalmoscope I 
there was a central cloudiness of the lens in each eye,T 
more marked in the right than in the left ; the cortexl 
was clear, and all the red of the fundus of each eyttl 
was seen, but no details were visible. The whole < 
the factors had to be balanced in this case. 

The structural appearance and the depth of the J 
anterior chamber indicated that the cortex had not i 
softened, and that the lenses would probably be found 
to come out complete. The vision being so good 
raised the question of prudence of operating on eyes 
seeing so well, but the other factors controlled the 
opinion. 

The age of the patient, in the absence of any 
structural cortical changes in the direction of softening, 
supported the opinion formed on other grounds, that the 
cortex, though clear, was probably condensed through 
ordinary senile physiological changes incident to that 
period of life, and that the lenses would be expelled 
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completely through a sufficient section. The cataracts 
were incomplete structurally and functionally. 

Both eyes were operated on at a short interval, and 
the operations proved the correctness of the opinion. 
The hollow needle confirmed the opinion as it 
had no appreciable effect on either lens. Both 
the lenses were small, slightly amber, and nearly 
altogether transparent, and extraction was complete. 

R.-^V. = 20/30. 

L.^V. = 20/30. 

Case 151. — Mrs. B., aged 65, a widow lady, very 
active and intelligent, and apparently in excellent health, 
stated that the right eye had been failing for five years, 
and the left not so long, and that she had not been able 
to read for some time. With her right eye she counted 
fingers at 2 feet, and with her left at 10 feet. There was 
nuclear opacity in both eyes, but the cortex was clear, 
and the amber tinting of the nucleus was only slight. 
The anterior chambers were deep. 

1 could see fundus in each eye far better than I 
expected from her vision, but still no details in the right. 

The cataracts were incomplete structurally and 
functionally. 

Here the whole of the factors were of service. 

The slight opacity and slight tinting of the nucleus 
raised a doubt, whilst the evidence of smallness of the 
lens pointed to sclerosis. The age of the patient and the 
age of the cataract both likewise indicated sclerosis, and 
were strongly in favour of ease of operation. I did not 
think it necessary or advisable to try to inject by the 
hollow needle. The lens was small, hard, and clear. 
The result confirmed the opinion. 

V. = 20/60. 
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Early Operation in relation to the Material 
Well-being of the Patient. — 1 have become more 
and more deeply impressed by other than the purely 
surgical side of the question, viz.. by the material well- 
being and prospects of the sufferers and their friends. 

In the foregoing tables I only embrace incomplete 
cataracts, and deal with surgical results, but i shall take 
a short review of my whole work in all sorts of cataracts 
for the last year, and show how it contrasts with the 
ordinary practice of surgeons who only operate on " ripe " 
cataract, and hesitate or refuse to operate on monocular 
cataract. 

The total extraction operations in hospital on all sorts 
of idiopathic cataracts, complete and incomplete, for the 
year 1897 were 41 on 29 patients. 

Six out of the 29 were altogether monocular, or second I 
eye not appreciably affected. These have all had vision 
restored, and are relieved from dread of failure of the 
second eye. Two of these cataracts had passed the 
stage of complete development, and should have been 1 
operated on earlier. They had been all attending to J 
their ordinary work. 

Nine, although both eyes affected, were either able to \ 
attend to work or to go about alone until time of I 
operation, and of these 8 had incomplete cataract in both 1 
eyes, and the results have all been successful. 

Three had been operated on previously by me. and I 
had been attending to their work since. They came for I 
operation on the second eye, and were only off work 1 
the time necessary for each operation and the ordinary 1 
subsequent care. 

Eleven only of the 29 (three having previously lost ] 
an eye from some cause) were led to me blind, some of 1 
them being blind from two or three up to nine years, f 
The loss of time to these persons, in the ag^egate. 



STATEMENT OF CASES. i8i 

amounted to many years, and entailed very heavy and, 
to my mind, needless loss in earnings. If an average 
of three years for each be taken, it would amount to 
33 years, and estimating earnings lost at even 15s. per 
week, it would reach the large sum of ;^i,287. Surely 
it would be a great thing for surgery to lessen such 
misery and loss. 

The 18 cases in which I have had an opportunity of 
carrying my views into effect have had a happier fate 
than the 1 1 who were allowed to become blind. They 
have been saved many years in time, and the money 
value would be, even at labourer's rates, a large sum. 



CHAPTER X. 



CONCLUSIONS. 



It was open to me, instead of giving detailed reports of 
cases, to publish summarized results ; but I think, though 
there may seem a considerable uniformity in many of the 
cases, there are so many different points of view from 
which they may be regarded that the reader in search of 
definite information will be more instructed by details 
than by summary, and by each case being so reported as 
to be complete in itself. 

It is fitting, however, now to consider and state the 
main conclusions which are to be drawn from the tables 
and the facts which I publish. They are — 

(i.) That the introduction within the eye of the 
sterilized saline solution is harmless. 

(2.) That injection or irrigation by the fine needle 
inside the capsule of the lens in incomplete cortical 
cataract is a safe proceeding. 

(3.) That the removal of cortex is a mechanical 
process, and regulated by ordinary physical laws. 

(4.) That, from the anatomical structure of the eye, 
and the conditions existing during the operation, irrigation 
is more efficient in removing cortex than any other 
method. 

(5.) That just as irrigation removes cortex, so it 
removes blood and bubbles of air. It also shows the 
condition of the capsule, gives tone to and replaces the 
iris, and is effectual in making the toilette of the wound. 
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(6.) That it restores tone to a collapsed cornea, and 
supplies the want of aqueous when that humour is not 
re-secreted. 

(7.) That, by attention to the cautions I have given, 
very free irrigation by the nozzles may be practised 
without fear. 

i. ) That striated, flaky, mother-of-pearl cortical 
cataract in persons under 30 may be extracted by simple 
linear section ; but as a rule, from the relatively quick 
progress of cataract at this period of life, it is seldom 
necessary to interfere before complete development. 

(9.) That the cataracts with like striated, flaky, 
mother-of-pearl cortex in persons from 30 to 60 may be 
extracted with as good results as cataracts at any other 
period of life or of any form. 

(10.) That cortical cataracts in persons of 60 years 
and over behave in no respect differently from cortical 
cataracts of an earlier period of life ; and the fixing of this 

, or indeed any age, in this form of cataract, as an 
indication of safety in operating by ordinary methods 
is not warranted by actual practice. 

(1 1.) Thai nuclear cataract with transparent sclerosed 
cortex may be found relatively early, and, long before 
60 years of age, may, failing other conclusive signs, be 
diagnosed by the fine needle, and may be extracted 
completely and easily. 

(12.) That incomplete nuclear cataracts at a later age 
are commonly easily and completely extracted. 

(13.) That whilst the age of the patient and the age 
of the cataract may be of some advantage in determining 
whether an operation is easy or the reverse on a nuclear 
cataract, they are of no use when the cortex is involved 
in a softening process and becoming striated, flaky, and 
mother-of-pearl. 
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(14.) That in what I describe as the uncommon 
forms of cataract the operator may have excellent 
results, but he must be prepared occasionally for 
difficulties. 

(15.) That in case of an inflammation of the iris, 
even slight, when attended with adhesions, the operation 
may be difficult, from ( i ) thickening of the capsule ; 
(2) from close adherence of capsule to lens, and 
condensation of lens even in early life. 

(16.) That in incomplete cortical cataract the zonule 
of Zinn being usually strong, the conditions are 
particularly favourable for safe irrigation. 

(17.) That irrigation does not tend to cause prolapse 
of vitreous. 

(18.) That it does not tend to cause suppuration of 
the cornea, iritis, and iridochoroiditis. 

(19.) That the secondary operations form a small 
percentage. 

(20.) That, considering the condensation of cortical 
substance and proliferation of the intra-capsular cells in 
slowly developing traumatic cataract, prompt interference 
might be generally advisable. 

(21.) That when the wound of the cornea is large, 
and especially when there is ground for suspecting septic 
inoculation, it would be well to extract the lens at once, 
and irrigate the interior of the eye by a weak solution 
of chinosol, say, one part in 8,000 of water. 

(22.) That it is unwise to allow a cataract to reach 
the so-called regressive stage. 

(23.) That it is in the interest of patients, for the 
sake of security, comfort, and material advantages, when 
one eye only is affected, to operate on that eye when the 
cataract is complete. 

(24.) That for a like reason a patient with double 
cataract should never, if possible, be allowed to become 
blind. 
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CONSIDERATION OF THE QUESTION OF IRIDECTOMY 
IN CATARACT OPERATIONS. 



As will be seen in my reports of cases, I have as a rule performed 
iridectomy, but in some instances I have not. For some years, 
however, except iii young persons, I have practically abandoned 
the simple operation for cataracts, whether incomplete or 
complete, and for what I consider good reasons. As this subject 
has been under discussion for many years without apparently 
any approach to decision, it is desirable to make at least an 
attempt to ascertain on which side the balance of evidence lies. 

It is well to understand that those engaged in this discussion 
only refer to operation on cataracts which have become complete. 

The issue as between the two methods is really reduced to 
narrow limits. The questions of the relative ease of the 
extraction, the danger of iritis from bruising or stretching of the 
iris, or the inconvenience caused occasionally by haemorrhage 
from the iridectomy, are too paltry to be seriously considered. 
The real questions are — (i.) The percentages of prolapse, and the 
influence of the prolapse on the ultimate result. (2.) Whether, 
in the cases in which prolapse does not take place, the general 
visual acuity is so much better as to be considered as a set-off to 
the unfortunate cases of prolapse, and to warrant the adoption of 
the simple method as the standard operation. (3.) Whether, by 
persistence of the practice of the simple method, there is reason- 
able probability of finding any method of preventing prolapse. 
(4.) The disadvantages of iridectomy. (5.) Advantages of 
iridectomy. 

(i.) The Percentages of Prolapse, and the Influence of Prolapse on 
the Ultimate Jiesult. — The cases reported by different operators are 
cases, it must be understood, which leave the hands of the 
operator with the iris in its normal position, so that any prolapse 
which occurs is owing to something altogether outside of the 
mere operation. What may happen then is owing, it may be, to 
want of skill or care on the part of the nurse, ortounmanageable- 
ness of the patient, or to some cause which no skill or care can 
prevent. The personal element of the operator, then, is removed 
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as to the actual prolapse, without regard to the percentage of 
prolapses. 

The prolapses of those who have made a sort of speciality of 
the simple extraction vary much* Panas states that his mean 
annual prolapses do not exceed 5 per cent.* Elnapp in 891 
operations had 9*1 per cent, prolapses.! Webster J gives detailed 
reports of 113 simple extractions, shewing 15 prolapses and 
2 incarcerations, with the results, which are as follows : — 
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V. = Perception of light. 
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V. = Counts fingers. 
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V. = 16/200 and 15/200. 
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V. — 20/200. 
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V. = 20/100. 
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V. = 20/70. 
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V. = 20/30. 
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V. = 20/20. 



What prolapse and incarceration meant to the patients may 
be seen on comparison of the results in the cases in which 
prolapse did not take place with those in which it did. 

In a total of 96 cases in which prolapse did not occur there 
were 74 cases, or at the rate of 77 per cent., in which the vision 
was upwards of 20/70; whilst in the 17 prolapses only 3, or 17*6 
per cent., had like vision. In other words, the percentage of 
very good results was upwards of four times as great when 
prolapse did not occur. 

Only 22 of the 96, or about 23 per cent., had vision so low as 
20/70 or under ; whereas 14 out of 17, or about 82 per cent., had 
such poor results where prolapse took place. It is to be noted, 
also, that in two cases out of the 14 there was total loss, and in 
another case the patient could only count fingers. 

Elnapp, in a paper read at the International Ophthalmological 
Congress § in Edinburgh, stated that he had 55 cases of prolapse 
and incarceration in 548 successive simple extractions, with the 
following bad results amongst the prolapses : — 

I V. = 5/200. 

1 V. = 3/200. 

2 V. = o. 

2 V. = o, and loss of the second eye in each of these cases. 



* Panas—" Maladies des yeux," 1894. t O/k/kalmic Record, July, 1897. 

X Manhattan Eye and Eao* Hospital Reports, January , 1895. 
{ '* Transactions of the Eighth Intcniatioaal Ophthalmological Congress," 1894. 
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He only performed a secondary operation in 14 cases out of the 
55 ; and of the bad results noted above, which must be reckoned 
at 8, they all. with the exception of two. occurred in the cases 
submitted to the secondary operation. I must regard the 
statistics of Knapp, one of the ablest and most ardent advocates 
of simple extraction, as strongly against it. 

Schweigger,* who only reckons as prolapses those which he 
abscisses, had 26 prolapses in 208 operations, with the following 
results : — 

Lost. 

Imperfect observation. 

Complicated case. 

V.= '/.sto 'Vj 

V. = •!,-, to ^ 

V. = j4toi 
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As I have said, I 



had some experience of the 
simple operation, and I abandoned it some years ago because of 
prolapse. Up till that time I had notes of 99 operations by 
Wecker's section without iridectomy, with 14 prolapses. I shall 
now analyse my 14 prolapses. The treatment was as follows : — 
8 times I excised the prolapse, but always after lapse of 

some time. 
Once I applied electro-cauterj'. 
5 times I applied compressive bandage. 
The results were : — 

V. = P.l. — lost. Electro-cautery applied late. 
V. = Counts fingers at 6 feet. 
V. = 20/200, 
V. =20/ 1 20- 
V. = 20/80. 
V. = 20/60. 
V. = 15/40. 
V. = 20/40. 

V. = Threads fine needle. 

V. = Marked "Good." 

Adding together the prolapses of Webster. Knapp, 

Schweigger, and myself, noted above, we have a total of 112, 

with the admitted total loss of 10 eyes from the prolapse and 

2 additional from sympathetic ophthalmia. Ten per cent, of 
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losses in cases of prolapse, and because of the prolapse, must be 
regarded as a serious indictment against the simple method. 

(2.) Whether, in the cases in which Prolapst does not take place, the 
general Visual Acuity is so much better as to be considered a set-off to the 
unfortunate cases of Prolapse, and a compensation for the increased risk, 
anxiety, and confinement. — ^Judging from my personal experience of 
the two methods, my opinion is that the visual acuity is some- 
what better in the simple operation than in the combined. 
The statistics of some operators do not show any striking 
diflPerence in the actual visual results, whilst those of others 
vary considerably, Schweigger, comparing 208 simple extractions 
with 194 extractions with iridectomy, all performed by himself, 
shows much better visual results by the former than by the 
latter method. Swanzy,' however, shows, on an analysis of 100 
cases of the combined operation performed by him, better results 
than those obtained by Schweigger by the simple extraction. 

But it would take a great difference — if there be a difference 
— capable of easy demonstration, and not mere opinions, to 
warrant the subjection of all patients, without previously con- 
sulting them, to the close confinement and to the continuous 
and exacting care proven by universal experience to be 
ineffectual in about ten cases out of every hundred in preventing 
the accident so much dreaded. 

Still greater advantage would be required to compensate if 
what the accident really means to the ten victims of ill-fortune 
and disappointment be fairly weighed. It entails secondary 
operation or prolonged bandaging, or both, and j-ields results 
much below the average. The operation I speak of is abscission, 
and I regard it as of much more gravity thau the original 
operation. If it be spoken of lightly to the patient, and an 
attempt be made to remove the prolapse without general I 
auEesthesia, if the prolapse be considerable there is ver>- great risk ] 
indeed of escape of the vitreous; but if advised that for safe ] 
operation chloroform should be administered the patient 1 
commonly regards the matter with the gravest apprehension, \ 
and indeed I have met with patients who absolutely refused to j 
undergo a second operation. 

But, though the mere abscission or cutting off is a grave 1 
matter, the abscission combined with the dissection out of the 1 
iris which has formed an organic connection with the wound is ] 
still more so, and is indeed one of the most difficult and 
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I dangerous in ophthalmic surgery. The reader can judge for 
himself from Knapp's description of the operative procedure 
recommended by him, which is as follows : — " In 14 cases 22 per 
cent, of the prolapse. 2-5 per cent, of the simple extraction, an 
operation was performed. This consisted in an iridectomy, when 
the prolapse was fresh and the edges of the wound could be freed 
from the incarcerated iris ; or in an abscission, when the prolapse 
projected like a cyst or a staphyloma. In the latter case I have 
been careful to remove all iris, not only outside, but also in the 
canal of the wound, lest a relapse occur, which is not rare at the 
edges of the wound. Of late I had the privilege to witness such 
an operation done by Professor Panas. He not only removed all 
the tissue lying outside and in the wound canal, but raised the 
flap and excised the fibrous tissue which passed from the scar 
into the vitreous," 

I will assume, for the purpose of argument, that the better 
general acuity of vision is undoubted, and look at the question 
from another point of view. The operation may present 
different aspects to the operator and to the patient. The operator 
may aim at attaining to the highest style and finish in his operation. 
and securing the highest visual acuity, regardless of inherent 
difficulties and unavoidable risks. The patient, above all things. 
wishes to secure sufficient vision with the minimum of difficulty 
and risk. 

I am confident that hardly any person of intelligence, com- 
paring the actual visual results obtained by the two methods of 
operation, if informed beforehand that by one method he would 
have ten chances in the hundred of ha\'ing a prolapse of the iris. 
and by the other method he would be practically saved from that 
risk, would submit to the simple operation. 

One thing is evident — the accident of prolapse is almost 
altogether of the surgeon's making, and is in a large measure 
avoidable. The formidable secondary operations, which require 
such care and dexterity, and are sometimes so disastrous, are 
provided by himself, and are the consequences of his own 
action. It is perhaps reasonable to suggest, and is certainly 
right, that in all cases the person most concerned — viz., the 
patient — should be consulted before the simple operation is 
undertaken. 

(3.) Whether, by persistence in the practice of the Simple Method, tkert 
is rtasonaile probability of finding any method of preventing Prolapu. — 
There being no doubt that the simple operation is the ideal one. 
It is only natural that surgeons should endeavour to find out 
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some method of so performing it and so conducting the after- 
management as to make it successful. 

I cannot see any ground for thinking that anyone could 
hope, by following the methods of the distinguished surgeons 
who practise simple extraction, to secure more perfect results 
than they have attained. 

To form an opinion as to the probability of preventing 
prolapse, the causes of this accident must be definitely ascer- 
tained, that we may judge whether they are capable of being 
counteracted. 

The surgeon who could dream of preventing prolapse by 
any new form of section would shew himself ignorant or forgetful 
of the historj' of the operation. Assuming that the operation 
has been successfully performed, there are certain causes of 
subsequent prolapse of such a commonplace character as to be 
easily understood, and many of which the surgeon may foresee, 
hut cannot prevent. They include injury to the eye by the 
patient's hand or by a rash movement, motions of the eye under 
the bandage from whatever cause, coughing, sneezing, masti- 
cation, startling noises, disturbing dreams, want of sufficient 
caution in opening eye for inspection, and sudden exposure 
to light. General restlessness and ner\-ousness, low or weakened 
intelligence or power of control leading to disregard of instruc- 
tions, the weariness and irksomeness of close confinement, are 
also causes contributory, and are all more likely to be met with 
in old people. 

But whilst the above causes are recognised as sufficient to 
account for the prolapses which we commonly meet, and are no 
doubt the usual causes, occasionally the accident happens in 
cases in which the operation was perfect, and every single 
circumstance to favour or account for a prolapse is wanting. 

Panas rather attempts to discredit the causes referred to, and 
to attribute prolapse to others of a character not so easily 
investigated. Indeed, he suggests as causes an agitation or 
shaking of the vitreous, or perhaps an exaggeration of the intra- 
ocular tension.* The shaking of the vitreous is, and will always 
be. common to all methods of extraction. The increase of 
intra-ocular tension noted by Fanas is far more likely to be the 
result of the prolapse than the cause of it. The general absence 
of increased tension in the combined operation favours the view 
that the increased tension is the result of the prolapse. If Panas' 
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view were correct one might hope that a new therapeutic agent 
might be found to diminish tension and to produce greater 
myotic action than any drug now known, and so remove intra- 
ocular tension as a cause. 

Schweigger* has recently proposed a method of preventing 
prolapse which consists in pulling forward the iris with fine 
forceps after the extraction of the lens, then pushing a broad 
needle as peripherally as possible through the iris and widening 
the incision towards each side extensively. Anaesthesia of the 
iris is first induced by tropo-cocaine introduced into the anterior 
chamber. Dr. Bell Taylor practised a similar method a quarter 
of a century ago, except that he made the section of the iris 
before the expulsion of the lens. I have no personal experience 
of Dr. Taylor's plan, and no information as to the results. 

Putting aside mere theories, let us look to the facts. There 
is a large wound with a movable structure lying behind it, often 
tending to come out, or liable to be forced out. When it comes 
out from whatever cause, there it remains. The iridectomist 
prevents this by removing the structure in whole or in part. The 
an ti- iridectomist tries to prevent this by the most rigid care after 
operation, and always fails in a certain percentage. If the wound, 
or in other words the open door through which the iris passes, 
could be safely sealed or closed until union took place, the question 
would be solved. It is clear that on the old lines on which so 
many surgeons of great resource have worked, there is nothing 
to be hoped for. Meantime, till some efficient means is dis- 
covered, the radical measure of the iridectomist is most to be 
trusted. 

(4.) TAe CMef Disadvantages of Iridectomy. — The chief dis- 
advantages of iridectomy are the occasional adhesion of the cap- 
sule of the lens to the wound, and the adhesion of the iris to and 
incarceration of it in the angles of the wound. The opponents 
of the combined operation dwell on this fact in rather an 
emphatic way, and would make it appear that if there are blots 
in the simple operation, there are the same in the combined 
operation. To allege that they are to anything like the 
same extent is unwarrantable. 

That iridectomy, and especially a large one, renders possible 
these adhesions is true, but still the cases in which it leads to 
disaster are rare. A smooth section, quick restoration of the 
anterior chamber, and smallness of the iridectomy are the best 
protection against this occurrence. 
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Too much importance has been given to the change of the 
shape of the pupil (which may be largely concealed by the upper 
lid), and to the circles of diffusion. 

(5.) Advantages of Iridectomy. — The advantages of iridectomy 
commonly recognised are the diminution of prolapses of the 
iris, and the facility of removing cortical substance, but for old 
people there is an advantage not fully recognised — ^the little 
confinement and care necessary. Whilst a patient is better in 
bed for a number of days, yet the restraint may be very small. 
Were there no other advantage, it is a very precious one, for I 
have little doubt that the common practice of iridectomy has 
done as much as an3rthing else to remove the apprehension of the 
public in relation to cataract operations, and make patients seek 
advice and submit readily to operation in a way unknown in the 
days of flap extraction. With the re-introduction of the simple 
operation there is a return to the irksome and deterrent after- 
treatment of past times. 

SUMMING UP. 

To sum up, then. A method entailing so much unavoidable 
risk, requiring nurses of exceptional experience, ability, and 
care (not always to be had), necessitating such constant super- 
vision, enforcing longer confinement to bed, imperilling the 
results of the most perfect operation through the most trifling 
occurrence, and having in its favour no advantages of a major 
character, is not one which, with our present knowledge and 
resources, should be generally adopted, but rather reserved for 
special cases and for those persons who knowingly prefer it. 
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The following are extracts from an address by the 
Author as President of the Ophthalmological Section 
of the British Medical Association at Belfast, in July, 
1884. The present work is only a development of the 
views at that time expressed but to some extent modified 
by larger experience : — 

I propose to ask you to consider with me some points 
relating to the extraction of cataract. One of the fundamental 
rules regarding that operation is that we should wait until the 
cataract is mature. This rule is seldom departed from, and 
then with a considerable amount of misgiving. Patients are 
kept waiting for an indefinite period — it may be for many 
years — while the process of ripening is going on: a period of 
gradually failing vision, perhaps of anxiety and failing health, 
of possible penury or destitution. Among ophthalmic surgeons 
there will be unanimity on this point — that if we could only 
remove this barrier of immaturity, and devise some method of 
operating with success on all cataracts, no matter what may be 
their condition of maturity, we would confer a great boon upon 
the community, and addconsiderably to the /r«rt]f(; of ophthalmic 
science. I hope that ere long the experience of my brethren 
will enable them to share with me the opinion that all lenses, 
whether cataractous or not, and, if cataractous, whether wholly 
or partially so, may be extracted with as much success as the 
most mature cataract may be at present. I shall state, very 
shortly, the grouuds upon which I base my opinion, and upon 
which I venture to ask you to give a trial to the procedure which 
has given me very promising results. That method I may 
designate as intra -capsular or intra-lenticular injection. 

The chain of observatiou and reasoning by which I came to 
practise this method is very simple. We have all noticed how 
tedious it is at limes to remove cortical substance, and the 
necessity for frequently waiting for the re-secretion of the 
aqueous humour. Why, I thought, should this process not be 
shortened by injecting inside the capsule a little water, of about 
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tbe temperature of the body, to wash out the cortex, or at any 
rate to facihtate its removal ? A little pure water differs so 
little from the aqueous humour, that it could hardly be regarded 
as a foreign body. Besides, were it necessary to have a fluid for 
injection of about the same composition as the aqueous humour, 
that could be easily prepared. Tbe introduction of water into 
the eye was less likely to do harm to the stmctures than gold, 
silver, or steel instruments used as scoops. Besides, the water 
would exercise a certain force on parts which could not be 
safely reached by any instrument, and which too often contained 
fragments of the lens, the cause of destructive inflammation. 
Unless the temperature were too high or too low, or the injection 
were made with too much force, no reasonable fear of injury 
could be entertained. 

Ou looking up the question of the relation of the capsule to 
tbe lens, with a view to find support or opposition to my views, 
I found in a small book of lectures, published in 1849 by our 
distinguished countrj-man. Sir William (then Mr.) Bowman, 
a very interesting observation. In speaking of the elasticity of 
the capsule he stated that on one occasion, when making some 
observations on this subject, he allowed a lens to remain in J 
water for some time, and found that the fluid had by endosmosiS'J 
passed within the capsule, and that the leus was detached fromi 
the capsule completely by a layer of fluid. On pricking the 
capsule with a needle, its elasticity was so great as to eject the 
water with considerable force. In this I found strong evidence 
in favour of my intra-capsular injection method for very 
immature cataracts and clear lenses. When such a separation of 
the lens from its capsule took place in a short time by endosmosis, 
why should not the lens be separated at once or quickly from the 
capsule by injection? Sir William Bowman's observation 
showed me that the connection between the lens and its capsule 
was easily severed, and left no doubt on my mind that, by a 
properly coustructed needle, introduced immediately beneath 
the capsule, water injected would find its way rather towards 
the surface than into the body of the lens. lu fact, assuming 
the point of puncture sufficiently occluded to prevent the water 
from coming back, the elastic capsule would inevitably be 
distended. 

The first case in which I used the intra-capsular injection 
was one of seuile cataract. The progress of the case was normal. 
The injection had no injurious influence. I used the water of a 
temperature of about 100' Fahr. Since that time I have used it 
in almost every case in which I have operated, and in various 
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ways ; and this I can say, that in no case does it seem to have 
given rise to any tendency to a suppurative process. I have 
used it in various cases of immature idiopathic cataract in which 
the periphery of the lens was clear, and of immature traumatic 
cataract, and 1 need not point out that such cases afford a good 
test of the capability of the method. 

The methods of injection which I have used are: — (i.) The 
introduction within the capsule of a needle attached to an 
ordinary hypodermic syringe. If there be any part of the lens 
substance easily disturbed, the injection usually ruptures the 
capsule a little at the point of puncture, and washes out a good 
deal of cortex. It is certain that it clears out masses quite 
easily that could not readily be removed even by a scoop. This 
mode of injection is perfectly safe. (2.) After removal of the 
nucleus, the introduction of water inside the capsule by 
gravitation from a bottle fitted with a tube. (3.) The intro- 
duction of a similar terminal to that attached to the bottle, but 
fixed to the syringe. The latter two methods require a good 
deal of care, and involve the question of the force allowable, and 
the time during which the flow of water and the syringing can 
be safely continued. It is difficult to regulate the temperature 
with precision, because the syringe and bottle, when removed 
from the vessel in which they are immersed, lose temperature 
quickly, I have had, however, instruments constructed which 
I think obviate the difficulty experienced in my first operations, 
and which I now have pleasure in submitting for your inspection. 

I had an opportunity last week of trying the eflfect of intra- 
capsular injection in a perfectly clear lens in a healthy eye. The 
patient was aged sixty )'ears, and was affected with a cancer of 
the orbit, which necessitated the excision of all the orbital 
contents. Before performing the operation I punctured the eye, 
and injected water beneath the capsule. The capsule was 
immediately distended. On opening the eye afterwards I found 
the capsule ruptured anteriorly, one segment retracted, and the 
other lying on, but separated from, the lens. 

The relative harmlessness of Jntra-ocular injection being 
once recognised, other applications of it will suggest themselves, 
as, for example, in the case of certain affections attended with 
hypopyon. I have used it already in some such cases, I think 
with advantage. 

In any new operative procedure the most minute particulars 
are of consequence. These I should have given you, but this is 
neither the time nor place. I purpose shortly publishing all my 
cases in full. 
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Before bringing the qnesdon before the profession, I should 
have piefe iied to wait and intzodnce it in a more complete way ; 
bat when I foond I had to address yon I selected the sabject 
which was engrossing my attention, and which I was sure would 
be most interesting to yon. In addition, my experience of the 
method, although not great, extending only over a period of 
three months, was sufficient to enable me to give you an idea of 
its value and of its relative innocuousness, and to warrant me in 
asking you to assist in determining its capabilities and its place 
(which I expect will be a high one) in the ophthalmic surgery of 
the future. To summarize, it shortens operations, it puts aside 
scoops, spoons, and curettes, does away largely with the tedious 
process of friction through the lids to remove cortex, and enables 
me to undertake operations of which previously I should not 
have dreamt. — BriHsk Meikai Jmtmal, August, 1894. 
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Mounting and Preparing Microscopic Objects for Photo- Micrography. Second 
Edition, with Photographs and Illustrations, crown 8vo, 7s. 6d. 



PATRICK MANSON, m.d.. cm. 

THE FILARIA SANGUINIS HOMINI8: AND CEBTAIN 

New Forms of Parasitic Disease in India, China, ana Warm Countries. Illus- 
trated with Plates and Charts, 8vo, los. 6d. 



J. E. MARR, M.A. 

[See Cambridge Natural Science Manuals, page 5. 



JEFFERY A. MARSTON, m.d., c.b., f.r.c.s., m.r.c.p. lond. 

Surgeon Gineral Medtcal Staj {Retind), 

NOTES ON T YFHOID FEVEB : Tropioal Life and its SequelfiB. 

Crown 8vo, 3s. 6d. 



EDWARD MARTIN, a.m., m.d. 

MINOR SUBGEBY AND BANDAGING WITH AN AFFEN- 

dix on Venere^tt Diseases. With 82 Illustrations, crown 8vo, 4s. 



V/^II-LIAM MARTINDALE. f.l.s., f.c.s. 
Member of Council of the Pharmaceutical Society ^ and late Examiner 

AND 

W. WYNN WESTCOTT, m.b. lond. 

H.M.'s Coroner for North -East London. 

THE EXTBA FHABMACOFCEIA. Bevised in acoordanoe with 

the ** British Pharmacopoeia," 1898, with Seropathy, Organotherapy, Medical 
References, and a Therapeutic Index. Ninth Edition, limp roan, med. 24mo, 
los. 6d. [Now ready. 



WILLIAM MARTINDALE, f.c.s. 

Late Examiner of the Pharmaceutical Socuty^ &c. 

I. 

COCA9 AND COCAINE : their History, Medical and Economio 

Uses, and Medicinal Preparations. Fourth Edition, kap. 8vo, 2S. 

II. 
ANALYSES OF TWELVE THOUSAND FBESCBIFTIONS : 

being Statistics of the Frequency of Use therein of all Official and Unofficial 
Preparations. Fcap. 4to, 2S. 6d. nett. 
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MATEHIA MEDICA LABELS. 

Jted for Public and Privale CoIlectionB. Compiled (rom the British Phantia- 
copceia of iB85,wiih the additions of iKgo. The Labels are arranged in Two 
Divisions :— 
SIvlaloii I.— ComptieeB. with few exceptions, Substances of Organized Struc- 
ture, obtnined from the Vegetable and Animal Kingdoms. 
BtTlBloD II.— Comprises Chemical Maleiia Mcdica, including AlcohoU, Alka- 
loids, Sugars, and Neutral Bodies. 

On plain paper, los. bi. neli. On gummed paper. 
The 14 additional Labels of 1S90 only, is, lutt. 



S. E. MAUNSELL, i. 



INDIA FBIirO^^H 

, post Svo, 3B. 6d. ^^^^H 

PRACTICE OP 



A. STANFORD MORTON, m.f., f.r.c.b. i 
Sutgmtle Iht UBor/ii:di Ofhlhalmu HmpHal: Opkllialinii Surgan la Iki Grial 

REFBACTION OF THE EYE: Ita DiagnoBifl, and the Coi 

tion of its Errors. Sixth Edition, with Illustt*lion», small Svo, js. 6d. 



. W. MANSELL MOULLIN, m.d. ( 
Liclurir an Suigiry ul Iki Lcnjon Hoi/i.Ifll; H^awiirr i 

OlfO'J, *{. 

THE ' BLADDER 



1 



its Treatment and 
TREATMEITTM 



PAUL, F. MUNDE, 



WILLIAM MURRAY, ii.o., F.K.c. 
ROUGH NOTES ON REMEDIES. Second Edlti 



EDI- 

J 
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DR. B. S. SCHULTZE. 

Fro/iunr 0/ GyTKicolagyi ; Diriclor nflhi Lying-in Hosfiilal. awi 0/ Iki GyitcologUalCliHii al Jmfl. 

THE PATHOLOGY AND TREATMENT OP DISPLACB- 

ments of the Uterus. Translated by J. J. Mac*n, M.A., M.K.C.S., and edited 
by A. V. Macan, M.B., M.Ch., Master of the Rotunda Lying-in Hospital, Dublin. 
With 110 IllustrationB, mediuni 8vo, 12s. 6d. 



. SEWARD, M.A., P.Q.S. 

[See Cambridge Natural Science Manuals, p»ge 5. 



JOHN SHAW, M.o. LOHD., 1I.11.C.?. 

Obslilnc FltyiUian (u (** Nerth- Wul LohJob Hapilal. 

AITFISEFTICS IN OBSTETRIC NtTRSINO. A Textbook for 

Nurses on the Application of AntiBcplicB to Gynecology and Midwifery. 
With coloured plate and woodcuts, 8vo, 3s. 6d. 



G. E. SHUTTLEWORTH, b.a.. h.d. 

Lali Uidical Suprrinlindtit, Royis! Albirl Aiylttm frr Idicii and tmbrdlct of Iki Serlkm Ceunlut, 
Latamlf: Jo'mriiy Aaislaul Urdical OOiicr. Barliwood Asylum. 

MENTALLY-DEFICIENT CHILDREN THEIR TREATMENT 

and Training. With llluslrations, crown Svo, 46. 



A. J. C. SKENE, M.D. 
Pn/aur of GyMrtBlBgy in Ihi L^g Jila-d Collrgi Hoipiial. Brooklyn. Nc^ York. 

TREATISE ON THE DISEASES OF WOMEN, FOB THE 

Use of Students and Practitioncis. Third Edition, with coloured plates and 290 
engiaviogs, large Svo, 28s. 



FRANCIS W, SMITH, M.B., B.S. 
THE SALINE WATERS OF LEAMINGTON. Second Edition, with 



J. LEWIS SMITH, X.O. 

Mjuinm to Ike Km Ycrk Feundlinr Aiytwn ; Chanel Profisser 0/ Diitasa 0/ Childrn In Billniu 
Hospital Uidital ColUge. 

A TREATISE ON THE MEDICAL AND SURGICAL Dis- 
eases of Inlancy and Childhood. . Eighth Edition, with 173 Illustrations and 
four plates, large 8vo. iis. [Just publiihid. 



E. HUGH SNELL, m.d., b.sc. lond. 

p/Cow«(.j.f M, Lo.<doH Counly Council Uidi^al 0^-:n lo ik, flJbciBnil r.-«l. 

COHFRESBED AIB IIXnESB, OR BO-CALLED CAISSON 
DiMase. With Illustrations, demy 8vo, los, 6d. 
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JOHN KENT SPENDER, 



I THE EABLT 8YUFT0MS AND THE EAILLY TBEATMENT 

of OSTEO-ARTHRITIS, commonly called Rheumatoid Arthritis, with special 
reference to the Bath Theimal Waters. Sm. 8vo, as. 6d. 



LOUIS STARR, m.d. 

Fhysician 10 Ihl ChildrcnS Hoipilai. PhiUdtlphia. &c. 

I HYGIENE OF THE NTJBSEBY. Including the QeneraJ Hegimen 

and Feeding of Infants and Children ; Massage, and the Domestic Management 
of the Ordinary Emergencies of Early Life. Sixth Edition, with Illustrations, 
crown Svo, 3s. fid. [y*"' rtady. 



JAMES STARTIN, m.b,. 



LEWIS A. STIMSON, 



JOHN ROGERS, Jun., b.a. » 
A MANUAL OP OPERATIVE STTEGEBY. 

I. post 8vo, I2S, 6d. HlU, 



I. Nta Ytrk, &e. 
Thiid Edition, with 
iNow rtady. 



JAMES STOCKEN, l.d.s. enq. 

Lull Dintal Sff"' '•> Ihi Nal.o-fll Denial HoipiM. 

DENTAIi MATERIA MEDICA AND THERAFEHTICS. 

Fourth edili 
and J. O. B 
Fcap. Svo, 4 






ADOLF STRUMPELL. 



ingttl. 



TEXT-BOOK OP MEDICINE FOR STUDENTS AND 

Practitioners. Second Edition translated from the German by Dr. H. F. Vickert 
and Dr. P. C. Knapp, with Editorial Notes by Dr. F, 'C. ShatTIjCK. Visiline 
Physician to the Massachuseils General Hospital, &c. With 119 lUuMrations 
imp. Svo, 33s. 
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JUKES DE STYRAP, m.r.c.p.i., etc. 

Pkyticum'Bxtraordinary, kU$ Physician in Ordinary, to the Salop Infirmary ; ConsnlHng Physiciam 

to tkg South Salop and Montgomtryskirt InfirmarisSt sU. 

THS YOUNQ PBACTITIONEB: WITH PBACTICAL HINTS 

and Instructive Suggestions, as Subsidiary Aids, for his Guidance on Entering 
into Private Practice. Demy 8vo, 7s. 6d. nstt, 

A CODE OF MSDICAL ETHICS: WITH GENEBAIi AND 

Special Rules for the Guidance of the Faculty and the Public in the Complex 
Relations of Professional Life. Fourth Edition, demy 8vo, 3s. 6d. netL 

in. 
MEDICO-CHIBXTBaiCAL TABIFFS. Fifth Edition, revised and en. 
larged, fcap. 4to, as. netL 

IV. 

THE YOUNG PBACTITIONEB : HIS CODE AND TABIFF. 

Being the above three works in one volume. Demy 8vo, los. 6d. nett. 



C. V/. SUCKLING, M.D.LOND., m.r.c.p. 

Pfoftstor of MaUria Medica and Therapemtics at tkg Qnun*s ColUge, Physician to the QueaCt 

Hospitalt Binniitgheun, etc, 

ON THE DIAGNOSIS OF DISEASES OF THE BBAIN, 

Spinal Cord, and Nerves. With Illustrations, crown Svo, 8s. 6d. 

II. 

ON THE TBEATMENT OF DISEASES OF THE NEBVOUS 

System. Crown 8vo, 78. 6d. 



J. BLAND SUTTON, p.r.cs. 

Asustamt Smrgeon to the Middlesex Hospital; Examiner in Anatomy for the FeUomskip to the Royal 

College of SmrifeonSf EngUmd, 

LIGAMENTS: THEIB NATUBE AND MORFHOLOGT. 

Second Edition, with numerous Illustrations, post 8vo, 4s. 6d. [Nam ready. 



HENRY R. SWANZY, a.m., m.b., p.k.csj. 

Bxamumr im Orkthaltmologj to thr Vmtrrrsitr of Dmhlim ; Smrgoon to the Natiommi Bye mmd Bar 
Imjirmary, «a^ Opkikglmxc Surgeon to the Adelaide Ho^ital, Dmblin. 

A HANDBOOK OF THE DISEASES OF THE EYE AND 

their Treatment. Sixth Edition, illustrated with wood<«ngraviiigs, ookmr tests, 
^, small S>'0, Its. 6d. [Nam remdy. 



EUGENE S. TALBOT, m.d., d.d.s. 



PrpfettorofDemtalSmrgefy in the U'cnau's iledual CeCU^; Leetmnr net Daatmi Patkahgy 

Smrgrrj » Rvsk Medwai Coa£ge, Cktcago. 

XREEGXTItABITIES OF THE TEETH AND THEIR TREAT 

meat. With 15a Illustrations, ro\*al 8\x>, los. 6d. 
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ALBERT TAYLOR. 

AuoeiaU SamiUtry InstiiuU f Demoiutrator to ths Studtttts of tht Ssniiofy IntHtuts; CkUfSattiUfy 

Jnspictor to tk$ Vutry of St, Oiorgt, Hanover Sguars, &c, 

THB SANITABY INSPECTOB'S HANDBOOK. Second EdiUon, 
with lUuBtrations, crown 8vo, 58. [Now nady. 



H. COUPLAND TAYLOR, ii.d. 

FgUom ofth9 Royal UtUofoiogical Socitiy, 

WAKDEBINGS IN SEABCH OF HEALTH, OB MEDICAL 

and Meteorological Notes on Various Foreign Health Resorts. With Illustra- 
tions, crown 8vo, 6s. 



J. C. THORO^VGOOD, ii.d. 

Attiitani Phytician to th* City of London HotpUalfor Diuaitt oftk$ Cknt, 

THE CLIMATIC TBEATMENT OF CONSUMPTION AND 

Chronic Lung Diseases. Third Edition, post 8vo, 3s. 6d. 



D. HACK TUKE, m.d., ll.d. 

FiUow of tkg Royal Colli f* of PkysicianSt London. 

THB INSANE IN THE UNITED STATES AND CANADA. 
Demy Svo, 7s. 6d. 



^W. H. VAN BUREN, m.d., ll.d. 
Professor of Surgery in th9 Bellevue Hospital Medical College, 

DISEASES OF THE BECTUM : And the Surgery of the Lower 

Bowel. Second Edition, with Illustrations, Svo, 14s. 



ALFRED VOGEL, m.d. 
Professor of Clinical Medicine in the University ofDorpai, Russia, 

A PBACTICAL TBEATISE ON THE DISEASES OF CHIL- 

dren. Third Edition, translated and edited by H. Raphael, M.D., from the 
Eighth German Edition, illustrated by six lithographic plates, part coloured, 
royal Svo, zSs. 



A. DUNBAR \VALKER, m.d., cm. 

THE PABENT'S MEDICAL NOTE BOOK. Oblong post Svo, 
cloth, IS. 6d. 
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JOHN RICHARD WARDELL, m.o. tom., f.r.g.p. lond. 

LaU CentmlUat Pkjnieim to Hit QntHit Hettift Tmtridf Wtttt. 

OONTBIBTTTIONS TO PATHOLOOT AKD THE FBAOTIOE 

of Hedicine. Medinm 8vo, ii«. 



W. SPENCER WATSON, b.m. wjnd., f.r.cs. bno. 

Sarrwi te iU ThnM DipartmaU el Ihi Gnat Norllum HoipUai ; Stmiar Surrmi In Ikt Rcjal Seiak 
Lanim Ofhthalmi, HapUal. 



GIT ABSCESS AND TTTUOUBS OF THE OBBIT. PMt 8vo, a*. 6d. 



W. WYNN WESTCOTT, m.b. 

Diputy Ctrenerjar Cmtrai MuUltux. 

BXnCIDE; its History, Uterstnxe, J^uiisprudenoet uid Freren- 
tion. Crown 8vo, 6». 



FRANK J. WETHERED, m.d. 

Utdkal RtitUaf la tit Itiddlaix rtoiptlal, aud DtmonHralof of Ptactial UUitint in thi UUilaix 
Hoipaat Utdicai Sckool; latt AiialanI Fhyiicitn to Ihi City of London Chtit Hatpital, 

MEDICAL UICB08C0FT. A Quide to the Use of tlie Hioro- 
•cope io Uedical Practice. Wiib lllugtrations, crown Svo, gi. 

[Lswis'a Practical Sbribs.] 



D. WHETHAM, UJi. 
[Sm Cambridge Natural Sdeoce Manuals, page 5. 



E. G. WHITTLE, m.d. lond., F.m.c.s. mo. 

Siaior Surgiou to Iht Royal Altiamtra Haifiidlfvr A'icjt CkiUrm, flrieJWM. 

COiraESTIVE EEITBASTHSNIA, OB INSOMEIA 

Nerve Depretiion. Ciown Svo, 3s. 6d. 



Catalogue of Works Published by H. K. Lewis. 29 



L. R. WILBERFORCE, m.a. 

AND 

T. C. FITZPATRICK, m.a. 

Dtmotuttaton at the Cavendish Labotatcry^ Cambridge, 

A IiABOBATOBY NOTE-BOOK OF ELEMENTABY PBAC- 

tical Physics. I. Mbchanics and Hydrostatics. II. Heat and Optics. 
III. Maonbtism and Electricity. Quarto, paper covers, zs. gach. 



SIR JOHN \VILLIAMS, BART., m.d.. p.r.c.p. 

ConsuUing Physician to University CoUeg* Hosftttal; Physician Accoucheur to HJi.H. 

Princess Beatrice^ &c. 

CANCEB OF THE XTTEBTJS : Being the Harveian Leotures for 

1886. Illustrated with Lithographic Plates, royal 8vo, zos. 6d. 



R. T. >A/'ILLIAMSON, m.d. lond., m.r.c.p. 

Medical Registrar , Royal Infirmary ^ and Assistant in Medicine^ Owen*s College^ Manchester. 

ON THE BEIiATION OF DISEASES OF THE SPINAL COBD 

to the Distribution and Lesions of the Spinal Blood Vessels. Royal 8vo, as. 



J. C. WILLIS, M.A. 

[See Cambridge Natural Science Manuals, page 5. 



E. T. WILSON, M.B. oxoN., p.r.c.p. lond. 
Physician to the Cheltenham General Hospital; Associate Metropolitan Association of Medica 

Officers of Health, 

DISINFECTANTS AND ANTISEPTICS: HOW TO USE THEM. 

In Packets of one doz. price zs., by post zs. zd. [Thoroughly revised. 



DR. F. >A^INCKEL. 

Formerly Profeuor and Director of the Gynecological Clinic at the University ofRostoch. 

THE PATHOLOQY AND TBEATMENT OF CHILDBED: A 

Treatise for Physicians and Students. Translated from the Second German 
Edition, with many additional notes by the Author, by J. R. Chadwick, M.D. 
8vo, Z4S. 



BERTRAM C. A. ^A^INDLE, d.sc, m.d., m.a. dubl. 
Professor of Anatomy in Mason College, Birmingham ; sometime Examiner in Anatomy in the 

Universities of Cambridge, Aberdeen, and Durham. 

A HANDBOOK OF SUBFACE ANATOMY AND LANDMABKS. 

Second Edition, revised and enlarged, in collaboration with T. Manners-Smith, 
M.A. (Cantab.), M.R.C.S., Lecturer on Osteology, Mason College, Birmingham. 
Illustrated with plain and coloured figures, post 8vo, 3s. 6d. [Now nady. 



EDWARD >A^OAKES, m.d. lond. 

Senior Aural Surgeon^ London Hospital; Lecturer on Diseases of the Ear, London Hospital Medtcal 

College, 

ON DEAFNESS, GIDDINESS AND NOISES IN THE HEAD. 

Fourth Edition, Part i., with Illustrations, 8vo, zos. 6d. [Now ready. 
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HENRY WOODS, b.a., f.o.s. 

[See Cambridge Natural Science Manuals, page 5. 



A. S. WOODWARD, m.a. 

[See Cambridge Natural Science Manuals, page 5. 



HERMANN VON ZEISSL, m.d. 

LaU Proftssor at the Imperial Royal University of Vienna, 

ouTLnrss of the patholoqy akd tbeatmsnt of 

Syphilis and Allied Venereal Diseases. Second Edition, revised by M. von 
Zbissl, M.D., Privat-Docent for Diseases of the Skin and Sjrphilis at the 
Imperial Royal University of Vienna. Translated, with Notes, by H. Raphael, 
M.D., Attending Physician for Diseases of Gen ito- Urinary Organs and Syphilis, 
Bellevue Hospital, Out>Patient Department. Large 8vo, z8s. 



OSWALD ZIEMSSEN. m.d. 

Knight of the Iron Cross^ and of the Prusnan Order of the Crown, 

THE TBEATMENT OF CONSTITITTIONAIi SYPHILIS. 
Post 8vo, 3s. 6d. 



Lewis's Diet Charts. 

Price 5s. per packet of 100 charts (assorted) post free. 

A anggestive aet of Diet Tablea for the nae of Physicians, for handing to patients after consultation, 
modified to suit individual requirements, for Albuminuria, Anaemia and Debility, Constipation, 
Diabetes, Diarrhoea, Dyspepsia, Ecxema, Fevers, Gall Stones, Gout and Gravel, Heart Disease 
(chronic). Nervous Diseases, Obesity, Phthisis, Rheumatism (chronic), and Blank Chart for other 
diseases. 

A special leaflet on the Diet and Management of Infants is sold separately, price 
7s. 6d. per zoo, or zs. per dozen, post free. 

Lewis's Four-Hour Temperature Chart. 

25s. per 1000, Z4S. per 500, 3s. 6d. per 100, 28. per 50, zs. per 20, carriage free. 

This form has been drawn up to meet the requirements of a chart on which the temperature and 
other observations can be recorded at intervals of four hours. They will be found most convenient 
in hospital and private practice. Each chart will last a week. 

Clinical Chart for Temperature Observations, etc. 

Arranged by W. Rioden, M.R.C.S. 50s. per 1000, 28s. per 500, 15s. per 250, 
7s. per zoo, or zs. per dozen. 

Each Chart is arranged for four weeks, and is ruled at the back for making notes of Cases; they 
are convenient in size, and are suitable both for hospital snd private practice. 

Lewis's Nursing Chart. 

25s. per zooo, Z4S. per 500, 38. 6d. per zoo, 2s. per 50, or zs. per 20. 

This Chart affords a ready method of recording the progress of the case from day to day. 
Printed on both sides. 

Boards to hold either of the above Charts, price zs. 

Lewis's Clinical Chart, specially designed for use with the Visiting 

List. This Temperature Chart is arranged for four weeks and measures 6x3 
inches. 30s. per zooo, z6s. 6d. per 500, 3s. 6d. per zoo, zs. per 25, 6d. per Z2. 

Chart for Beoording the Examination of Urine. 

40S. per zooo ; 25s. per 500 ; Z5S. per 250 ; 7s. 6d. per zoo ; zs. per zo. 

This Chart is designed for the use of. Medical Men, Analysts, snd others making examinations 
of the Urine of patients, and affords a very ready and convenient method of recording the results of the 
examination. 
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LEWIS'S PRAOTIOAI. SERIES. 

Under this title a Series of Monographs is published, embracing the various branches of Medicine 
and Surgery. The volumes are written by well known Hospital Physicians and Surgeons, recognised 
as authorities in the subjects of which they treat. The works are of a thorouohly practical nature, 
calculated to meet the requirements of the practitioner and student and to present the most recent 
information in a compact form. 

DI8BA8B8 OF THB MBRVOU8 BY8TBM: A Handbook for BtudonU and 

Practitioners. By CHARLES E. BEEVOR, M.D., Lond., F.R.C.P., Physician to the National 
Hospital for the Paralysed and Epileptic, the Great Northern Central Hospital, and the National 
Orthopedic Hospital. With Illustrations, crown 8vo, los. 6d. 

THB TRBATMBHT OF PULMONARY COM8UMPTION. Bv VINCENT D. HARRIS. 
M.D. Lond., F.R.C.P., Physician to the City of London Hospital for Disesses of the Chest, 
Victoria Park, &c.,and E. CLIFFORD BEALE. M.A., M.B. Cantab., F.R.C.P., Physician to the 
City of London Hospital for Disesses of the Chest, Victoria Park, &c. Crown 8vo, zos. 6d. 

THB 8URGICAI< DI8RA8R8 OF CHIIiDRRM AMD THRIR TRRATMRMT BY 

Modern Methods. By D'ARCY POWER, M.A., M.B. Oxon., F.R.C.S. Eng., AssisUnt Surgeon 
at St. Bartholomew's Hospital, &c. With Illustrations, crown 8vo, xos. 6d. 

DI8BA8R8 OF THB M08B AHD THROAT. By F. de HAVILLAND HALL, M.D.. 
P.R.C.P Lond., Phvsicisn to Out-patients, and in charge of the Throat Department at the 
Westminster Hospital. With coloured plates and wood engravings, crown 8vo, los. 6d. 

PUBUO HRAIiTH ULBORATORY WORK. By HENRY R. KENWOOD, M.B., 
D.P.H., P.C.S., Assistant Professor of Public Health, University College, &c. Second Edition, 
with Illustrations, cr. 8vo, tos. 6d. 

MBDICAIi MICROSCOPY: A Guide to the use of the Mlorosoope in Medioal 

Practice. By FRANK J. WETHERED. M.D., M.R.C.P., Demonstrator of Practical Medicine 
in the Middlesex Hospital Medical School, &c. With Illustrations, crown 8vo, 9s. 

MBDICAIi BliBCTRIGITY: A Praotioal Handbook for Students and Prac- 
titioners. By H. LEWIS JONES, M.A., M.D., F.K.C.P. Second edition, with Illustrations, 
crown 8vo, 10s. 6d. 

HYGIBMB AHD PUBLIC HBALTH. By LOUIS C PARKES, M.D.. D.P.H. Lond. 
Univ., Fellow of the Sanitary Institute, and Member of the Board of Examiners. Fifth edition, 
with numerous Illustrations, cr. 8vo, los. 6d. [Now ready. 

MAHUAIi OF OPHTHALMIC PRAOTIOB. By C. HIGGENS, F.R.C.S.. Ophthalmic 
Surfteon to Guy's Hoitpital ; Lecturer on Ophthalmology at Guy's Hospital Medical School. 
With Illustrations, cr. 8vo, 6s. 

A PRACTICAL TBXTBOOK OF THB DI8BA8B8 OF WOMBM. By A. H. N. 

LEWEKS, M.D. Lond., Obstetric Physicisn to the London HospiUl, etc. Fifth Edition, with 
Illustrations, crown 8vo, tos. 6d. [Now ready, 

AN JB8THBTIC8 : Their Uses and Administration. By DUDLEY W. BUXTON, 
M.D., B.S., M.R.C.P., Administrator oi Anesthetics and Lecturer in University College Hos- 
pital, &c. Third Edition, with Illustrations, crown 8vo. [In the press. 



ON FBYBR8! Their History, Btiolotfy, Diagnosis, Protfnoals, and Treatment. 

By ALEXANDER COLLIE, M.D. Abero., M.R.C.P. Illustrated with Coloured PUtes, crown 
8vo, 8s. 6d. 

HANDBOOK OF DI8BA8B8 OF THB BAR: For the Use of Students and 

Practitioners. By URBAN PRITCHAHD. M.D. Edin., F.R.C.S. Eng., Professor of Aural 
Surgery at King's College, London. Third Edition, with Illustrations, crown 8vo, 6s. 

A PRACTICAIi TRBATISB ON DIBBABBB OF THB KIDNBYB AND 

Urinary Derangements. By C. H. RALFE, M.A., M.D., F.R.C.P., AssisUnt Physician to the 
London HospiUl, &c. With Illustrations, cr. 8vo, zos. 6d. 

DBNTAL SURGBRY FOR MBDICAL PRACTITIONBRB AND BTUDBNTS 

of Medicine. By ASHLEY W. BAKKETT. M.B. Lond., M.R.C.S., L.D.S., Consulting Dental 
Surgeon to the London HospiUl. Third edition, with Illustrations, cr. 8vo, 3s. 6d. 

PR&CTIOAI< DBFORMITIBS AND THEIR TREATMENT. A Handbook of 

Practical Orthupsdics. Uy H. A. REb'VEb. F.R.C.S. Edin., Senior Assistant Surgeon at th 
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